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DAERN-CWP-TT (30 LMar 73) istInd _

SUBJECT: Park River Local Protection, Connecticut River Basin, Hartford,
Connecticut, Design Memorandum No. 2, Phase I ~ Plan
Forrmulation -

DA, Office of the Chief of Engineers, Washington, D. C. 20314 16 Jul 1973
TO: Division Engineer, New England
1. The subject report is approvec‘z subject to the following comments:

a. Rach separable element of the flood control plan must be independently
justified unless it can be demonstrated that the elemenis are not separable
and act as a system to assure the engineering integrity of the works and to
provide the required degree of protection, This applies to the Park Street
auxiliary conduit and the Farmington Bridge conduit extension. Revised
pages are reguested demonstrating incremental justification or supporting
the need for these items as an integral part of the project.

b. The economics of the proposed Riverside pumping siation should be
verified. Reference paragraph 3 of DAEN-CWE-B, 1st Indorsement dated
12 April 1873 to NEDED-W, 16 February 1973, Park River, Connecticut, DM
No. 1 Hydrclogy.

¢, Benefits claimed for the parking facililies should be nel benefits.
The alternatives to proposed parking should be ascertained.

d. On pages B-8 and B-9, 380, 000 for removal and replacement of
utilities; $900, 000 for removal and replacement of waterlines, sewer
lines, drainage facilities and utilities; and $60, 000 for replacement of
highway pavement and sidewalks are shown as Federal costs. Normally
these are considered to be non-¥ederal costs., What are the reasons for
this apparent departure from standard practice?

e, A reimbursement agreement under Section 215 of PL 90-483 was
signed with the Greater Hartford Flood Commission on 1 July 1968 to reim-
burse the City for work done that is an integral part of the Federal project.
A pilot channel completed by the Commission at a cost of $128, 300 is not
eligible for reimbursement because it was done prior fo the formal agreement.
One of the conditions of the agreement states that work shall be undertaken and
completed within 3 years of date signed. Therefore, no reimbursement will
be made under this agreement since no work has been accomplished or started.

f. The $75, 000 item for underpinning and protection of buildings appears
to be low. Considering the shallow cover over the tunnel, settlement monitoring
of the existing structures should be provided and the estimate should be increased
to provide for the coests of correciive measures.



_“DAEN-CWP-E
SUBJECT: Park River Li.ocal Protection, Connecticut River Basin, Hartford,
Comnecticut, Design Memorandum No. 2., Phase I ~ Plan Formulation

2. Revised pages for the subject report should be provided OCE where necessary.

3. Comments of the Board of Engineers for River and Harbors is inclosed for
information.

FOR THE CHIEF OF ENGINEERS:
/ ~

Lveclr—‘/«ic(ﬁ s A2
1 Incl FREDERICK Ir, IRVING
As stated Colonel, Corps of Engineer
Agsistiant Director of Civi orks
for Atflantic Divisions
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DEPARTIMENT OF THE ARMY
NEW ENGLAND DWISION, CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM. MASSACHUSETTS 02154

2= REPLY TO
ATTENTION OF:

NEDED-R 30 March 1973

SUBJECT: Park River Local Protection, Connecticut River Basin,
Hartford, GConnecticut, Design Memorandum No, 2,
Phase I - Plan Formulation

HQDA (DAEN~CWP-E)
WASH DC 20314

l. In accordance with ER 1110-2~1150, there is submitted for re-
view-and approval Design Memorandum No, 2, Phase I - Plan For~-
mulation, for the Park River Local Protection, Connecticut River
Basin, Hartford, Connecticut,

2. Thia memorandum reflects modifications and changes developed
during the recassessment of the authorized Parlk River Local Protec~
tion Project. A description of departures and the reason for changes
are outlined in the text of the report,

3., Advance copies of the Phase I -~ Plan Formulation report including
the Environmental Statement dated 16 July 1971 have been reviewed

by the U. S, Environmental Protection Agency, Their letter of comment
dated 14 March 1973 is included in Appendix A as Exhibit 1,

4, A copy of the Final Environmental Impact Statement dated 16 July
1871 filed with the President's Council on Environmental Quality on

1 September 1971, is included as an attachment to the report. Section
K of this memorandum presents environmental data available during
preparation of this report,

5, Section Q of this memorandum presents the Statement of Findings
prepared in accordance with EC 1105-.2~501 dated 17 April 1972,

6. It is recommended that the project plan providing local flood pro-
tection for the city of Hartford be approved as the basis for preparation



— NEDED=-R 30 March 1973
SUBJECT: Park River Local Protection, Connecticut River Basin,
Hartford, Connecticut, Design Memorandum No., 2,
Phase | - Plan Formulation

of the Phase Il = General Desgign Memorandum, It is further recom-
mended that the departures from the project document of extending
the conduit and headwall north of Farmington Avenue on the North
Branch Park River and of completing the Armory Pumping Station be
approved,

FOR THE DIVISION ENGINEER:

Incl{20 cys)

.,"-'. N WM. LESLIE
as :

¥ef, Engineering Division



DEPARTMhNFCk“Hﬁ:APMY
CORPS OF ENGINEERS
BOARDOFENGW&ER’FORRHMRoANDFMRDORS 2
WASHINGTON, D.C. 20315

< IN REPLY REFER YO “
aAY 1973
.DAEN-BR 29 MAY
SUBJECT: BERH Comments on Park River Local Protection, ﬁartford,
' Connecticut -~ DM No. 2, Phase I, Pian Formulation

’

Chief of Engineers
Pepartment of the Army
Washington, b, C,

1, Reference is made to letter DAEN-CWP-E, dated 12 April 1973, requesting
Board comments on the subject Design Memorandum, ' '
2. The project will provide for construction of subterranean conduit
sections connecting existing conduits, and construction of an auxiliary

. subterranean conduit to convey the Park River through the City of

Hartford, Connecticut, Other elements include headwater pondlng pools,
col]ectang basing, and pumping stations,

3. The comments of the Board are attached, In summary the Board finds
that inclusion of the North Branch Park River conduit section 9 should

be based upon favorable incremental economic analysis and that the matter
of land enhancement be given due consideration in the reach affected by
the extension, The Board agrees that completion of the Armory Pumping
Station should be included at Federal expense,

4, With consideration of. the views expressed in the above paragraph
and of the comments attached, the Board recommends approval of subject
DM No. 2. .

FOR THE BOARD:

7

ot
& // s l
l.:’?

e e ey P reme e e e e r e ilfv‘.;{iﬁé‘,‘m‘i‘ ‘{'jﬁf@fd‘g ) ST \.‘:. C iie e e

N

2 TIncl B A, P, ROLLINS,” JR, . \
1. Comments 7 : Major General, USA
2. Report _ ' o - Chairman

CF: DAI‘N-CWPL»“"-”
DAEN-CHP-E



o

DAEN-BR : : ‘ ' 25 May 1973

SUBJECT: Board Comments on Park River Local Protection, Connecticut
River Basin, Hartford, Comnecticut, Design Memorandum No. 2,
Phase T - Plan Formulaticn

' GENERAL -

1. Reference is made to letter DAEN—CWP"E, dated 12 April 1973, which
requested Board comments on subject Design Memorandum,

2, The project will provde for construction of subterranean conduit
sections connecting existing conduits, and construction of an auxiliary
subterranean conduit to convey the Park River through the City of

" Hartford, Connecticut, .Other elements include headwater ponding pools,

collectlng basins, and pumping stations.
PROJECT EVALUATION

3. Departures from authorized plan, The current plan includes two
departures from the authorized plan; ' :

a. Extension of the North Branch conduit 935 feet upstream é; an
additional cost of $4,900,000, of which $4,320,000 would be Federal,
and $580,000 would be non-Federal for lands, damages, and relocations,

b. Completion of the Armory Pumping Statlon at an addltlonal
Federal cost of about $630,000 (the breakdown of Engineering and Design,
Supervision and Administration and Contingency items was not furnlshed
for pumping sLaonn cost estimates),

~&, EBvaluation, The DM presents a straightforward discussion of

the kinds of benefits which would accrue, but the benefit analysis is

" lacking in sufficient detail to permit independent review. For example,

in the discussion of flood losses on page 46, it is related that a
detailed damage survey on a 9 acre shopping center indicates average
annual damages of $9,490 per acre, Then the statement is made that
it is realistic to assume that damages in an urban renewal area to be
developed soon will be subject to similar damages. It is not clear

- why this is realistie, If HUD funds are involved, the development
'sliolild b& oh flood free or nearly flood freé propei-ties, "Trnformation
. should be available m types of development expected, non-structural

measures involved, and the probability of floods. Another example
of insufficient detail is found on page 47 in the discussion of

. business losses, It is not clear how losses of $15,000,000 to

$21,000,000 during an extremely rare event are translated into an
annual equivalent of $180,000,

ipra o



DAEN-BR C ' ' 25 May 1973

SUBJECT: ©BRoard Comments on Park River Local Protection, Connecticut
River Basin, Hartford, Conneccticut, De31gn Memorandum No, 2,
Phase I - Plan Fo*mulatlon

5. The upstream extension of the North Branch River was not examined

on an incremental basis. A strong argument is made for its inclusion
based on economic, aesthetic, and social considerations, and the
statement is made that "From an economic objective it is viewed as

an essential non-separable element in assuring the project's ‘
functional integrity." It is not clear how this judgment can be

drawn in the absence of economic evaluation, The statement is also

made that YAn incremental economic analysis may not support the
extension--", The extension does not appear to.be necessary for assuring
the physical integrity of the entire system. While damages in upstream

" areas would tontinue to be suffered in rare instances, the downstream
works would be equally effective with or without the extension.. Local
interests are very much in support of the ‘extension, It appears that.
the resulting elimination of erosion, flooding, and illegal waste
disposal would allow higher use of the space on top of the finished
conduit, and that considerable enhancement of the area would be realized.
The DM states that such space, used for parking cars, would return $1

per square foot per year. The capitalized value of one acre at 5 percent
interest would zmount to $871,200. -

6. Minor comments are as follows:

"a.. The last complete paragraph on page 14 relates to project
design stages in the Connecticut River, The assumptions appear
arbitrary and somewhat conservative. They should be verified in-
-~DM No. 3 - Hydraulic Analysis because of their direct bearlng upon
the size of the aux1llary conduit,

b. Toward the bottom of page 26, it .is stated that during the
"1955 flood of record the Albany Street gage indicated a flow of
10,000 cfs, The drainage area above this gage is on the order of
26 square miles + . The flow does not appear to correlate very well
with those listed in the Pertinent Data on page 1 for the Riverside
‘Gage Whlch has a drajnage area on the order of 75 square mlles
¢. In the first complete paragraph on page 27, hydraullc losses
are discussed with a North Branch design flow of 9,400 cfs. The
Pertinent Data table, page 2, shows North Branch Conduit capacities
“of 10,000 cfs for normal flows and 7,200 cfs for its system capacity
portion under the standard project flood de31gn



DAEN-BR : : - 25 May 1973

SUBJECI: Board Comments on Park River Local Protection, Connecticut
River Basin, Hartford, Connecticut, Design Memorandum No, 2,
"Phase I - Plan Formulation

d. The last paragraph on page 27 should be re-writtén. The
discussion is related to developing a rationale for including the -
North Branch extension, Tconomic and tax losses would not result
1f the project were not undertaken, Rather, benefils would be
foregone. Tax gains, land enhancement, social, and environmental
. gains would all be realized should the exten31on be included, The

emphasis should be "Lurned around, ' -

e, " In the first paragraph on pagé 30 there is a discussion
related to hydraulic design, The statement is made that "To be
compatible with conditions on the South Branch, the headwall at the
North Branch éonduit would be ai the same elevation.'" The hydraulic
gradients at the South Branch and North Branch entrances under design
flow conditions would be governed by the gradient existing at the
_ junction box, the flocd flows, geometric configuration of the con-

duits, and hydraulic losses. The two headwalls need not be at the
same elevation, - '

f. In the third paragraph on page 46 annual flood losses in the
Underwood-Urban Renewal area are estimated at $262,200, but on page
47 in the second paragraph these damages are listed at $226,0C0.

7. In summary, there is a need to more fully develop the rationale
for extending the North Branch Conduit, and to subject it to
inecremental economic analysisg, The subject of land enhancement
should alsoc be addressed. ’




DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02154

" REPLY TO
ATTENTION OF:

NEDED-R ‘ : 30 March 1973

SUB.‘IECT: Park River Local Protection, Connecticut River Basin,
Hartford, Connecticut, Design Memorandum No, 2,
Phase I = Plan Formulation

HQDA (DAEN-CWP-E)
'WASH DC 20314

l. In accordance with ER 1110~2«1150, there is submitted for re=-
view and approval Design Memorandum No, 2, Phase | - Plan For=-
mulation, for the Park River Local Protection, Connecticut River
Basin, Hartford, Connecticut,

2, This memorandum reflects modifications and changes developed
during the reassessment of the authorized Park River Local Protec=
tion Project, A description of departures and the reason for changes
axe outlined in the text of the report,

3, Advance copies of the Phase I ~ Plan Formulation report including
the Environmental Statement dated 16 July 1971 have been reviewed

by the U, S, Environmental Protection Agency., Their letter of comment
dated 14 March 1973 is included in Appendix A as Exhibit 1,

4, A copy of the Final Environmental Impact Statement dated 16 July
1971 filed with the President's Council on Environmental Quality on

1 September 1971, is included as an attachment to the report. Section
K of this memorandum presents environmental data available during
preparation of this report,

5. Section Q of this memorandum presents the Statement of Findings
)prepared in accordance with EC 1105-2-501 dated 17 April 1972,

6. It is recommended that the project plan providing local flood pro=
‘tection for the city of Hartford be approved as the basis for preparation



-~ NEDED«R 30 March 1973
SUBJECT: Park River Local Protection, Connecticut River Basin,
Hartford, Connecticut, Design Memorandum No. 2,
Phase 1 -~ Plan Formulation

of the Phase II = General Design Memorandum. It is further recoms-
mended that the departures from the project document of extending
the conduit and headwall north of Farmington Avenue on the North
Branch Park River and of completing the Armory Pumping Station be
approved,

FOR THE DIVISION ENGINEER:

,Q_\Q_ZA -'.

Incl{20 cys) ' WM. LESLIE
as, ef, Engineering Division



WATER RESOURCES DEVELOPMENT PROJECT

PARK RIVER LOCAL PROTECTION
CONNECTICUT RIVER BASIN
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Anticipated
Submission Date Date
Number Title Date Submitted Approved
1 Hydrology 16 Feb 73
2 GDM ~ Phase I ~ Plan
Formulation _ ' 30 Mar 73
2 'GDM - Phase Il - Project
Design, Site Geology &
Interior Drainage
Part I - Box Conduit Mar 74
Part Il - Auxiliary
Conduit Apr 75
3 Hydraulic Analysis Jun 74
4 Concrete Materials Apr 74
5 Embankment & Foun-
dations
Part I - Box Conduit Jun 74
Part II - Auxiliary
Conduit Aug 75
6 Pumping Station Sep 74
7 Detailed Design of Struc-

tures Sep 74
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WATER RESOURCES DEVELOPMENT PROJECT

PARK RIVER L.OCAL PROTECTION
CONNECTICUT RIVER BASIN
HARTFORD, CONNECTICUT

A. PERTINENT DATA

PURPOSE Flood Control
LOCATION
State . Connecticut
_ County Hartford -
City- _ Haxrtford
River Park River & North and South
_ Branch Park River
- River Basin Connecticut

PARK RIVER DRAINAGE AREAS

Park River at the Mouth 78, 7 Square Miles
"North Branch Park River 27.7 Square. Miles

South Branch Park River 47, 0 Square Miles

y

RECORD OF MAJOR FLOODS

. Year Month ‘ . Peak Discharge, c.f.s,%
1936 March : 5,400
1938 January 5, 650
1938 September 5,320
1955 August 14,000
1955 October 6,420

*Gage at Riverside St. on Park River about 600 feet below junction of
¢ North and South Branches.

AREAS
Subject to flooding, Acres 3,000
“Inundated 1955 flood of record,
Acres 2,300
Properties protected Industrial, commercial, resi-

dential and public



TWIN-RECTANGULAR BOX CONDUIT'_

Material ' T . Reinforced Concrete
: Length ' Half Section
Conduit Sections . in Feet Width Height
Existing (12, 743 ft): : '
Original (1944) . 5,600 30r-Q¢ 19t-4rt-
Section 1 1,213 341-0 26'-6"
Section 3 1,710 34101 261 -6
Section 6 1, 460 36'-0" 27'-6"
Section 8 - 2, 760 22'-0" 250"
Proposed (4, 651 ft): N -
Section 2 1,232 341.0" 26'-6"
Section 4 1,337 34%-0" 26'-6"
Section 5 o - 103 36'-0M 274-6"
Section 7 ‘ 1,044 22'-0n 25'-0m
Section 9 . 935 22t-0n . 25t-0m
g, L5
AUXILIARY CONDUIT !
. ' -9 52 by s : ’ :
L'ength, f.eet . ;’,;:7() _ . 9,100
Size, Inside Dia. 22r-0ou
Material : - Reinforced Concrete
CONDUIT CAPACITIES
North Branch (Sections 7,8, & 9) o :
Normal Flow Control . - 10,000 CFS
System Capacity Portion . 7,200 CFS
South Branch (Sections 5 & 6)
Normal Flow Control 22,000 CFS
System Capacity Portion : - 16,600 CFS
Park River (Sections 1,2,3 & 4, plus
original 5, 600 ft, length) 18,000 CFS
Auxiliary Conduit (22 ft. dia,) _ 5,800 CFS



SYSTEM DESIGN CAPACITY (Conn.

Park River Conduit
Auxiliary Conduit
Total

HEADWALLS

South Branch (Existing):
Elevation
Freeboard
Ponding Level
Material

North Branch:
Elevation
Freeboard
Ponding level
Material

RIVERSIDE PUMPING STATION

Location

Capacity, cfs _
Area Controlled, Acres
Runoff Controlled, inches per hr

ARMORY PUMPING STATION

Location

Capacity, cfs

Constructed by Others:
Substructure, Approx. Size
Sluice Gates, each
Flap Gate, each
Discharge Conduit
Gravity Conduit

Sluice Gatesg, each

Pumps, each

Superstructure, Approx. Size

{L-shape)

River Stage of 30 ft. MSL)

18,000 CFS
5,800 CFS
23, 800 CFS

54, 5 MSL

2.5 {t _
52. 0 MSL :
Reinforced Concrete

54,5 MSL
2.5 it
52,0 MSL
Reinforced Concrete
& Earth Dike

Riverside Street by Conduit
Section 4
180
171
1

State Armory by Conduit
Section 1
170

70" x 90!

4

1 :

7' wide x 7' high
8' wide x 7' high
2

3

50' x 57'-6"



LANDS AND DAMAGES

Lands Previously Acquired in Fee 9.5 acres

Permanent Easement 12 "
Temporary Easement 24 '
Building o Two level brick garage

PRINCIPAL QUANTITIES

Excavation, General 286, 000 c. v.
Excavation, Rock 215,800 c.y.
Embankment and Fill 368,000 c. v,
-Stone Protection 9,000 c, vy.
Concrete 171,000 c. vy.
Driving Piles : 100,060 L. £,
Steel Sheet Piling 100, 000 s, 1,
Tunnel Support Steel 6, 000, 000 1bs,
Rock Bolts ' : 25,000 L f,
Steel Lagging 40, 000 L f,
Liner Plate-tunnel in earth 1,100, 000 1bs.
Drainage Facilities ‘ 1 job
Seeded Topsoil : 20,000 s, vy,
Pumping Stations (2) 1 job

ESTIMATED PROJECT COSTS (1973 Price Level)

Lands and Damages ... % 1,100,000
Relocations 500, 000
Pumping Stations . - 1,400,000
Conduit Extension 17,500,000
Auxiliary Conduit 25, 300, 000
Engineering and Design 3, 900, 000
Supervision and Administration 3,300, 000

Total First Cost 2 $ 53,000,000

COST APPORTIONMENT

Federal : ' $ 51,400,000
Non-Federal . : 1, 600, 000



ECONOMIC ANALYSIS

Annual Benefits $ 2,948, 000

Annual Costs _ 1,973,000
. Benefit-Cost Ratio 1,5t01
'CONSTRUCTION PERIOD 3 Years

B. INTRODUCTION

1. PURPOSE., - The purpose of this memorandum is to furnish and
present an objective reassessment of the authorized Park River Local
Protection Project and to either reaffirm the project as authorized,

or to reformulate the project plan or parts thereof as required to meet
changed conditions. This document further refines and builds on the
basic planning decisions accomplished during the authorization process
and serves as a basis for additional planning and construction of the
authorized project.

2., SCOPE. - This memorandum covers the entire project including
general data on the components, functions, costs and benefits of the
local protection works, as well as deviations from the authorized plan
dictated by changed conditions and criteria since project authorization,
The data contained herein will be supplemented and expanded by the
Phase II-Project Design, General Design Memorandum and by subse-
quent feature design memoranda as required,

C. PROJECT AUTHORIZATION

. 3. AUTHORIZATION. - The Park River Local Protection Project was
authorized by the Flood Control Act of 1968, Public Law 90-483, dated
August 13, 1968, which reads in part as follows:

"The project for flood protection on Park River, Con-
necticut is hereby authorized substantially in accordance
“with the recommendations of the Chief of Engineers in
Senate Document Numbered 43, Ninetieth Congress, at
an estimated cost of $30, 300, 000, "

4, ASSURANCES, - The Park River L.ocal Protection Project in
Hartford, Connecticut, comprises conduit construction and provision

of pumping and drainage facilities to supplement the existing Park River
conduit for flood control, Construction of the authorized project was
recommended provided that, prior to construction, local interests give

5



assurances satisfactory to the Secretary of the Army that they will:

a. Provide, without cost to the United States, all lands,
easements, and rights-of-way required for construction

and operation of the works, including lands for pumping

stations and spoil disposal areas; '

b, Hold and save the United States free from damages due to
the construction works;

¢. Maintain and operate all the works after completion in
accordance with regulations prescribed by the Secretary of
the Army;

d. Upon completion of the conduit construction, replace
pavements, sidewalks, drainage and other appurtenances,
including those at Broad Street, Flower Street and Laurel
Street, and bear the cost of removal, replacement, and
modification to sewers, drains, utilities, or highways beyond
the area required for excavation and construction of the projects;

e, Prevent changes in the headpool ponding areas which would
decrease the effectiveness of the improvements and if ponding
areas and capacities are impaired, promptly substitute equi-~
valent storage capacity; and

f. Undertake all practical measures to prevent pollution from
entering the Park River conduit system.

D, EXISTING FLOOD CONTROL PROJECTS

5. CORPS OF ENGINEERS

a. Connecticut River Basin., -~ The comprehensive plans for
flood control and other purposes for the Connecticut River Basin
presently consist of 27 reservoirs and 13 local protection projects.
Sixteen reservoirs and 12 local protection projects are completed
and in operation, In addition, seven local protection projects have
been completed under the small projects special continuing authori-
ties, Flood control reservoirs reduce flood flows from Connecticut
River tributaries and with the series of dikes, floodwalls and channel
improvements, principally along the main stream, protect many highly
developed areas in the basin,




One of the local protection projects authorized by the Flood
Control Act of 1938 and described in House Document No, 455,
75th Congress, 2nd Session, is at Hartford, Connecticut on the
west bank of the Connecticut River, 52 miles above the mouth, The
authorized Park River Local Protection Project is an extension of
the completed section of the Park River conduit constructed as part
of the Hartford Local Protection Project,

b, Hartford Liocal Protection, - The completed Hartford Local
Protection Project, providing protection for 2, 800 acres of urban
area, consists of 35,000 feet of earth dikes, 4, 400 feet of concrete
floodwalls, six stoplog structures, five pumping stations, three
pressure conduits, and appurtenant drainage facilities, The princi-
pal features of the project are shown on Plates 2-1 and 2-2.

The dikes and floodwalls extend from high ground near the
Hartford-Windsor fown line south to high ground just below the Hart-
ford-Wethersfield boundary line, Along this perimeter there are six
stoplog structures which are closed when floodwaters threaten to spill
into the protected area. During flood stages, storm and sanitary
sewage is evacuated irom the protected area by the five pumping
stations, two of which have been built by the city of Hartford, The
three pressure conduits which discharge interior drainage and pre-
vent backwater flooding from the Connecticut River are:

(1) Park River Conduit, - Improvement for the completed
section of the Park River consists of a twin-rectangular reinforced
concrete conduit enclosing the lower 5, 600 feet of Park River to pro-
tect the low level built-up area of the city from Connecticut River
backwater and from floods caused by runoff from the Park River
Basin, FEach section of conduit measures 30 feet wide and 19 feet-

4 inches high with a flatly curved crown and invert, The conduit

was designed to discharge 18, 000 c¢fs with the Connecticut River stage
at 26, 0 feet above mean sea level and the headpool at elevation 44. 0
feet mean sea level.

The function of the Park River conduit is to discharge all
flows, up to design flood level, from the Park River Basin to the
Connecticut River without damage to the area protected by the Hart-
ford Dike along the west bank of the Connecticut River. It has proven
effective in all storms since completion in 1944,

(2) Gully Brook Conduit, - The Flood Control Act of 1342
(Public Law 759) modified the Hartford local protection works by in-
cluding construction of the Gully Brook Conduit for flood control as
described in House Document No. 804, 77th Congress, 2nd Session.
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Improvements consist of 3,100 feet of a rectangular section pressure
conduit enclosing a portion of Gully Brook from Kenney Park through .
the downtown district and across Bushnell Park to empty the brook into
the Park River conduit about 600 feet below its inlet. The project pre-
vents backwater flooding from the Connecticut River and evacuates
interior drainage from the 2, 3 square mile drainage area of Gully
Brook,

(3) Folly Brook Conduit, - The project for flood control
at Hartford was further amended by the Flood Control Act of 1950
(Public Law 516, 8lst Congress, Znd Session) authorizing construc-:
tion of the Folly Brook Dike and Conduit in accordance with plans on
file in the Office, Chief of Engineers. Improvements consist of
2,200 feet of a rectangular, reinforced concrete box conduit, 650 feet
of rolled earth fill dike and modifications to an existing stoplog struc-
ture. The Folly Brook dike and conduit provide protection for apbroxi—
mately 120 acres of the Folly Brook drainage area in Hartiord against
flooding from over-bank flow of the brook and backwater from the
Connecticut River.

Construction of the Hartford Local Protection Project,
including the Park River and Gully Brook conduits, was initiated in
1938 and substantially completed in 1944, Work on the Folly Brook.
conduit and dike was started in 1956 and construction was completed
in 1957,

The Federal cost of the completed improvement was
$6, 929,100, including $835, 000 in Public Works Administration funds,
Local cost was $3, 930, 700, including $1, 149, 600 for lands and
damages and $2, 781,100 for special features, such as increased grades
for dikes and walls, increased top width of dikes, a conduit for Park
River in lieu of a walled open channel and special architectural treat-
ment for the Bushnell Park pumping station. The completed project:
is now operated and maintained by the city of Hartford.

Since completion, the existing works have prevented over
$53 million in damages., In a recurrence of the 1936 flood stages, the
project would prevent over $52 million in damages in the 2, 800-acre
highly developed urban area of Hartford. ‘



6. DEPARTMENT OF AGRICULTURE

Following the August 1955 flood, the Soil Conservation
Service of the U. S. Department of Agriculture in cooperation with
the Commissioner of Agriculture of the State of Connecticut de-
veloped plans for flood control works in the watersheds of the North
Branch Park River and the South Branch Park River. These plans
were prepared under the authority of the Watershed Protection and
Flood Prevention Act, Public Law 566, as amended, and provide for the
construction of four floodwater-retarding structures on each, the
North and South Branches, 9.2 miles of channel improvement along
the South Branch Park River and tributaries as well as the acquisition
of land in Deadwood Swamp in the South Branch watershed for the
natural storage of flood runoff. The principal features of the plan are
shown on Plate 2-1,

Construction of the eight floodwater-retarding structures
has been completed, Cost of improvements in the North Branch,
namely the Blue Hills, Wintonbury, Bloomfield and Cold Springs
Reservoirs, total about $5, 000, 000, These structures provide for
4,400 acre-feet of detention storage from a total drainage area of
8.1 square miles, Those in the South Branch, namely, the Talcott,
Bugbee, South, and Burnt Hill Reservoirs, cost a total of approxi-
mately $2, 000, 000 and provide detention storage for 2,470 acre-feet
from a total drainage area of 5. 2 square miles,

Flood control works along the South Branch Park River and
tributaries consisting of dikes, flood walls, pumping stations, re-
locations and realignments is estimated to cost $12, 000, 000. Im-
provements along the South Branch Park River from Hamilton Street
upstream to the mouth of Trout Brook, a distance of about 12, 760 feet,
and extending upstream along Trout Brook for about 2,925 feet, are
currently under construction. Most of the work along the South Branch
Park River is complete except for the upper section and along Trout
Brook which is scheduled for completion in 1973, Improvements along
the lower 3, 000 feet of Rockledge Brook, a tributary of Trout Brook,
have been completed, Construction of channel improvements has
started on the lower 3,100 feet of Piper Brook, a tributary of the
South Branch Park River. Total flood control works under construc-
tion or completed amount to approximately 4. 1 miles.

The remainder of the proposed work consisting of about 5.1
miles of channel improvement along Trout Brook, Piper Brook and
Mill Brook has not been scheduled for construction at this time, Flowage
rights to the land in Deadwood Swamp have been acquired at a cost of
$64, 000,



7. NON-FEDERAL AGENCIES

a. General. The Greater Hartford Flood Commission, es~
tablished by the Connecticut Legislature in 1955, is authorized to
provide for, construct, or arrange for the construction of flood con-
trol measures in the Park River Basin in.the name of and on behalf
of the City of Hartford. It became apparent to the Commission early
in 1959 during the initial design of Interstate Route 84, that it would
be desirable to construct the highway so as to permit later considera-
tion of flood control measures, The highway alignment, crossing the
City of Hartford, utilizes wherever possible the airspace above the
Park River, It was decided, therefore, to coordinate with the State
Highway Department and design and construct the highway crossings
so that they might later be converted to pressure conduits,

b. Park River Conduit Extension. Four sections of the con-
duit extension (Sections 1,3, 6 and 8, shown on Plate 2-2) were con-
structed by the State Highway Department in cooperation with the

Greater Hartford Flood Commission and the City of Hartford, The
four sections of conduit completed have a total length of 7,143 feet
and cost approximately $19, 000, 000, including appurtenant works,

In addition to these four sections, the Flood Commission
and the State Highway Department jointly installed part of the drainage
system and the substructure including four sluice gates for the Armory
Pumping Station, The remainder of the work to complete the pumping
station consisting of the superstructure, pumps and equipment is
included with the construction of the current local protection project,

Sections 1 and 3 on the Park River are designed for a peak
flow of 18, 000 c.f. s. Section 6 on the South Branch and Section 8
on the North Branch have unrestricted normal flow capacities of 22, 000
c.f.s. and 10,000 c.f. 5., respectively. For these sections of con~-
duit to be effective in flood damage prevention, construction of con-
duit in the '"gaps' and an auxiliary conduit will be required. In addi-
tion to the four sections of conduit, the Highway Department has built
1,451 feet of paved channel upstream of the headwall entrance to
conduit Section 6 on the South Branch Park River,

c. Cemetery Brook Conduit. - Cemetery Brook, about 1., 75
miles long, flows in a northerly direction from the Hartford-Wethers-
field town line to the South Branch Park River near Brookfield Street,
In order to prevent local overbank flooding, the Greater Hartford
Flood Commission has enclosed about 7,200 feet in a reinforced con-
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crete conduit, and has improved 400 feet of channel,

d. Trout Brook Channel Improvement, - The State High-
way Department, in conjunction with the construction of Interstate
Route 84, has improved 3, 700 feet of channel on Trout Brook and
500 feet on Rockledge Brook in West Hartford., This work, providing
a more efficient waterway and eliminating channel restrictions, has
been completed in a manner gimilar to the plans of the Soil Conserva-
tion Service.

E, AUTHORIZED PLAN

8. DESCRIPTION

The plan of flood protection as authorized and shown on
Plate 2-2 consisted of constructing extension sections 2,4, 5 and 7,
a junction structure, a headwall, an auxiliary conduit and a pumping
station, The four sections of conduit extengion work would join units
previously constructed and would consist of twin rectangular rein- -
forced concrete conduit enclosing a total of 3, 716 feet of the Park
River, '

The junction structure would be constructed of reinforced
concrete and would serve to combine the flows from the North and
South Branches for distribution to the Park River conduit and the auxi-
liary conduit, A reinforced concrete headwall with a top elevation at
54. 5 feet, m. s, 1. would be constructed at the entrance to the North
Branch conduit extension (section 8) near Farmington Avenue, The
auxiliary conduit would be a 22-foot inside diameter, circular cross
section concrete-lined tunnel extending from the junction structure to
the Connecticut River by way of Park Street, Wyllys Street and Char-
ter Oak Avenue, a total length of 9,100 feet. The lower end of the

.tunnel would pass under Highway I-91 and the existing floodwall at the
Connecticut River.

The Riverside pumping station would be located on the right
bank of the Park River adjacent to the proposed conduit section 4 to
pump low-level drainage into the conduit in times of flood. Runoff
would be conducted to the pﬁ}nping station by pipes paralleling both the
segments of conduit extension already built and also the proposed con-
duit extension sections. ‘

11



9. LANDS AND DAMAGES

The gections of conduit required to complete the conduit
extensions would primarily fall within the banks of the Park River
and the North Branch of the Park River. The auxiliary conduit would
be constructed principally within. street rights-of-way. :Where the
conduit passes under private prc»perty, permanent easements would
be secured,

The plan as authorized included about 2, 5 acres of land to
be acguired in fee, permanent easements to be taken on about four
acres, and temperary easements for construction on two acres, One
commercial and one industrial building and two residences were to be
acguired.

10. RELOCATIONS -

Construction of the sections of conduit extension required
the removal of Broad Street, Flower Street, and Laurel Street
Bridges, The street pavement, sidewalks, drains and other appur~
tenances would be relocated in the same general locations with grades
adjusted to meet the changed conditions., In a number of locations, re-
location or modifications to existing fac111tles outside the construction
area were to be made,

F. CURRENT NEEDS AND DEVELOPMENT OB.IECTIlVES

11. FLOOD CONTROL

a. Current Needs, - The communities in the Park River
Basin are susceptible to destructive flooding from heavy rainfall or.
a combination of heavy rainfali and melting snow. In general, floods
in the Park River Basin have occurred coincidentally with Connecticut
River flooding, although basin flooding has been experienced inde-
pendent of the conditions on the main river,

To accommodate the expanding population and economy of the
basin, considerable residential, commercial, and industrial develop-
ment has taken place, producing greater areas of impervious surface
and encroachments on the flood plains. The damaging and disruptive
flooding of roads, bridges, railroads, buildings and utilities has af-
fected every community in the basin,
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In the record flood of August 1955, the Park River conduit
operated as designed and effectively discharged all flood flows to
reach it, However, serious flooding was experienced upstream of
the conduit entrance in the City of Hartford due to insufficient chan-
nel capacity, Some degree of this upstream flooding was anticipated
when the Park River conduit was constructed in 1944, but since the
conduit's principal function was to transmit flows to the Connecticut
River and to prevent damage in the lower part of the city, the in-
frequent occurrence of upstream flooding was, under conditions
then in existence, not considered to be serious, Since 1944, the
property values in the basin upstream of the conduit have increased
and growth and development has taken place. As a result, the prob-
lem of flooding and damage in this area is now a serious one,

The Department of Agriculture plans for detention reser-
voirs and channel improvement within the basin are designed to re-
duce flood damages principally in upstream areas below the reser-
voirs and adjacent to the improved channels where extensive housing
and highway development has taken place in recent years, The
channel improvements necessary to remove the high concentrations
of runoff from frequent storms will increase downstream flood peaks
in larger, less frequent storms. The net result of basin develop-
ment and faster concentration of runoff is a substantial increase in
the magmtude of the standard project flood,

The isolated sections of conduit extension constructed in
Hartford and serving as substitutes for bridges for the interstate
highways are not effective for flood control, nor are they constructed
to be effective without extension., If the conduit extension were con-
tinuous and the 'gaps' filled in with comparable sized conduit to con-
tain flood flows, the conduit effectiveness would be limited to the
18,000 c. f. s. design capacity of the existing Park River conduit,

A standard project flood in the basin, formulated with allowance

for changed future conditions in the upper watershed consisting of
urban expansion,would cause an unrestricted flow of 30, 300 c.{, s.

at the. confluence of the North and South Branches or 12, 300 ¢, {, s,
greater than the capacity of the Park River conduit., Even though the
conduit extension were completed by filling in the 'gaps’, further
flood control improvement will be needed to prevent extensive flood-
ing and damage in Hartford from floods approaching standard project
flood magnitude,
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b. Development Objectives. ~ The Soil Conservation Service
retarding structires will reduce downstream peak'flows during major
storms. Howevér, improvement of river channels in the South
Branch watershed now under way, consisting of realignment, widening
and deepening, will increase downstream peak flows due to general
lowering of gradients, loss of valley storage, and more efficient
flow conditions. The net effect of these improvements, recent high-
way and housing developments and projections of future growth, is .
to increase the standard project flood at the confluence of the North
and South Branches from 25,800 c.f. 5., under 1955 conditions in the
basin, to 30, 300 ¢, i, s. under current condltmns. :

Without further flood control improvements, a standard proj-
ect flood would inundate extensive areas in Hartford upstream of the
existing Park River conduit. Due to the limited capacity of the con-
duit to discharge Park River flows to the Connecticut River, (18, 000
¢, f. 8, ) the head dike and river banks would be overtopped. An esti-
mated 10, 000 acre-feet of water would flow overland through lower
Bushnell Park and highways and inundate 1, 800 acres of urban area
behind the Connecticut River dike and the floodwalls,

The plan to control flooding in Hartford from a standard proj-
ect flood in the Park River basin consists principally of filling in
'gaps' between the sections of conduit work accomplished for highway
construction and constructing an auxiliary conduit to supplement the
existing Park River conduit in discharging flows to the Connecticut
River. The entire conduit system will operate under pressure during
major storms, with the amount of flow through the existing Park
River conduit and the auxiliary conduit being governed by the difference
in elevation at the headpools and at the conduit outlets on the Con-
necticut River. '

. During the record flood of August 1955, in the Park River
Basin, the Connecticut River rose to a maximum elevation of 30
feet, msl. At the time of maximum Park River flow, the stage on
the Connecticut River was at elevation 26 feet, m, s. 1. For project
design, it was assumed that the Connecticut River would be at a stage
of 30 feet, m, s. 1. concurrent with the peak discharge of the standard
project flood in the Park River Basin,

The conduit constructed on the South Branch includes an en-
trance headwall with a top elevation of 54, 5 feet, m, s, 1. With a simi-~
lar headwall proposed at the North Branch conduit entrance, and an al-
lowance of 2, 5 feet of freeboard, the upper limit of temporary storage
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that can be retained in the Branches is to elevation 52 feet, m, s. l. .
Above this elevation, widespread flooding and major damages would .
occur., In addition the State of Connecticut and the Greater Hartford
Flood Commission have established encroachment lines and flood
plain zoning predicated on elevation 52 feet, mean sea level.

In order to pass a standard project flood without exceeding
52 feet, m. s.1. on the Branches and with a Connecticut River stage
of 30 feet, m.s. L, a 22~foot diameter auxiliary conduit is required
to supplement the existing Park River conduit, The maximum flows
through the existing Park River conduit and the auxiliary conduit
under design flood conditions are 18, 000 c.f. s, and 5,800 c.{i. s.,
respectively, Flows over and above the system capacity are tem-
porarily stored in the headwater areas of the North and South
Branches,

G, ALTERNATIVES

12. CONSIDERED IMPROVEMENTS

a. General, - Following the August 1955 record flood in
the Park River basin, the Greater Hartford Flood Commission and
the Soil Conservation Service of the Department of Agriculture en~.
gaged consulting engineers to study the flood problem in the Park
River basin and determine possible corrective measures, These
studies have resulted in the recently completed projects and the
current programs of construction, Alternative solutions previously
considered in the pre-authorization studies were reviewed and updated
~during the Phase I - Plan Formulation investigations.

b. Additional R e.s ervoirs

(1) Greater Hartford Flood Commission, - Studies ac-
complished for the Greater Hartford Flecod Commission concerning
the flood problem investigated many alternative reservoirs and reser-
voir systems in the headwaters as well as channel improvements
throughout the basin, These were considered as supplemental to plans
of downstream conduit and auxiliary conduit extension. The Commission
also considered the diversion of North and South Branch flows.

One reservoir plan, considered in early studies by the
Greater Hartford Flood Commission and later studied and eliminated
by the Soil Conservation Service, appeared to be the most favorable
of the plans not developed. It would consist of two reservoirs in the
Piper Brook watershed and overflow to Wood Pond in the Trout Brook
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watershed, = At the time of the original study,ithe plan would have -
provided 3, 300 acre~feet of storage from a drainage area of 9, 7 square
miles. However, the construction of an east-west interstate highway,
and a proposed‘north-sout'h interstate highway passes through the stor-
age area reducing the storage to about 2, 300 acre-feet. The plan, es-
timated to cost about $15, 000, 000, was considered not feasible or
economically justified. -

{2) Scil Conservation Service, - From studies prepared
for the Soil Conservation Service (SCS), plans of improvement were
developed for the North and South Branches, The eight reservoirs con-
structed were derived as the maximum reservoir development on the
basis of studies inclusive of review of previous studies by others.

Four of the completed SCS detention reservoirs in the
North Branch watershed were selected from a total of 14 sites studied.
The most favorable of the remaining 10 sites investigated and eliminated
was a dam and reservoir on Tumbledown Brook, The reservoir would
store 1,700 acre-feet from a 3. 8 square mile drainage area and would
cost an estimated $5, 000, 000, The site was eliminated principally
because of strong local opposition to land acquisition involved, It is
anticipated that local objection to development of this site would be
encountered in the future also, Development of other smaller sites
would be less favorable and larger sites would involve thickly settled
areas. A total of thirteen sites including the four completed detention
reservoirs in the South Branch watershed were studied by the Soil
Conservation Service. Eight of the thirteen sites were found to be not
economically justified because of recent development of high value
properties and the alignment of existing and proposed interstate high-
ways and access roads in reservoir or structure areas. One site,
Deadwood Swamp, was not developed due to its effectiveness under
natural conditions. The maintenance and flowage rights of Deadwood
Swamp in its present state have been acquired,

(3) Corps of Engineers., -~ The construction of flood con-
trol reservoirs in upstream tributaries of the Park River was studied
as a method of providing flood protection for the lower, built-up, flood-
prone areas in Hartford. A comprehensive study of topographic maps,
supplemented by field reconnaissance, revealed that the desirable sites
have been utilized by the Department of Agriculture for floodwater-
retarding structures, and that certain of the remaining sites considered
were too far removed from the industrial and urban damage centers to
provide any significant reduction in flood levels or to warrant further
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study. Other sites were abandoned when it was found that reservoir
construction requiring acquisition of high value residential properties
would be more costly and socially disruptive than alternative flood con-
trol improvements in the lower basin. Thus this approach was eliminated.

c.. Modification of Existing Reservoirs, - A review by the .
Corps of Engineers of the eight ungated upstream detention reservoirs
constructed by the Department of Agriculture was made with a view
towards introducing modifications which would allow them to be utilized
for floodwater retention rather than only for retardation, It was found
that the cost involved in accomplishing the necessary structural modi-
fications would exceed the anticipated downstream benefits, Thus this:
approach was considered impractical, o ' ‘

d. Diversion of the South Branch

(1) Greater Hartford Flood Commission. - In an early
study consideration was given to the diversion of Piper Brook flood
runoff to the Mattabesset River by way of Webster Brook., A field and
office review of the plan indicated a cost of over $15, 000, 000, About
22,000 feet of channel improvement, rebuilding of four bridges on Web-
ster Brook, and three on the Mattabesset River, and construction of
a diversion structure and dikes and walls at several locations would be
the-major items of cost, During a major storm, the Mattabesset
River would be at flood stage and diversion of Fark River runoff would
be a liability., The plan would be less effective than increasing down-
stream conduit capacity by construction of an auxiliary conduit in the
Park River basin.

(2) Corps of Engineers., - In addition to reviewing pre-
vious studies on the diversion of flood flows from Piper Brook to the
Mattabesset River by way of Webster Brook, an investigation was made
of possible diversion of Piper Brook from just below its confluence with
Mill Brook, in the watershed of the South Branch Park River, to Wethers-
field Cove. Either plan would be more costly than providing conduit
capacity in the lower basin and would add to flood flows in adjacent basins,
Thus this approach, too, was considered impractical,

e, Additional Third Barrel. - Addition of a third barrel to the
5, 600 foot existing Park River conduit in lieu of the proposed auxiliary
conduit was investigated and found physically not feasible, Since com-
pletion of the original conduit in 1944, a major divided highway has been
constructed over the lower two-thirds of the conduit from Interstate
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Highway No, 91 to a point west -of Main Street, . The existing conduit; .-
passes under Main Street and the Hartford Public Library which occupies
a half block on the east side of Main Street. . High retaining walls exist
east and west of Main Street, Multiple story buildings line the highway .
on both sides directly behind the retaining walls. In addition, a divided
highway is planned for construction over the remammg upper third of
the conduit in the near future, -

f, Local Protection Works, - Plans to supplement the con-
duit work then under way by the Connecticut State Highway Department
- were studied during the preauthorization stage. They included those
measures that would be effective in a standard project flood, Construc-
tion of walls and dikes along the river banks and a pumping station to
intercept drainage was considered., Dikes and walls would rise about
30 feet above the normal water level of the river. Owing to existing
urban development in most areas, space is not available for earth dikes
without the taking of valuable buildings and properties. In both cases,
dikes and flood walls would encroach upon valuable urban properties
and create an unsightly condition affecting the social environment of the
Hartford business area. Although the cost of a combination of dikes:
and walls was found to be about equal to the cost of conduit construction,
the degree of flood protection would be much less without'the hydraulic
pressure effect of the box conduit and the auxiliary conduit. Construc-
tion of floodwalls and dikes along the Park River was determined not
feasible or adequate to provide flood protection against the standard
prOJect flood due to the limited discharge capacity of the ex1st1ng Park
River conduit,

g. Channel Encroachment Lines. ~ The State Water Re-
sources Commission has established channel encroachment lines from
the outlet of the Soil Conservation Reservoirs downstream to Albany
Avenue on the North Branch Park River. -Plans for the establishment - -
of similar lines are being considered for the South Branch., Establish-
ment of these lines will be valuable from a long-range point of view by
controlling the construction of new structures in flood-prone areas and -
thereby reducing future flood damages, However; this program does not
relieve present development from the impact of a standard project storm,

h. Flood Proofing and Zoning Measures, - Zoning ordinances
and encroachment lines have been established by Hartford and West
Hartford in. the headpool areas above the conduit entrances on the North
and South Branches, The Greater Hartford Flood Commission or its .
successor must approve any structure, use, or filling within the desig-
-nated flood plains before a permit for such action can be issued. The
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Commission requires that the holder of the permit must provide equiva-
lent water storage capacity before encroaching upon the headpool pond-
ing area. Consideration was given to the possibilities of using a com-
bination of flood proofing and zoning measures to decrease future flood
damages in the downtown Hartford area now subject to inundation from

a Standard Project Flood on the Park River. It was determined that such
measures could not readily be achieved except through the expenditure

of large sums of rnori'éhj'i and the disruption of city functions, Flood proofing
existing buildings would not provide protection to the very heavy vehicular
and pedestrian traffic in the downtown area, nor to the heavy vehicular
traffic on the arteries leading into and through Hartford. Access to and
from the city would be jeopardized.

i, Flood Warning and Evacuation, - A system to provide ade-
quate warning to allow the temporary evacuation of people from the af-
fected flood areas could be put into effect, but the system would be of -
little value, Flood warnings would inform people to leave prior to
flooding conditions, but commercial and industrial establishments with
their fixed equipment and large inventories would be inundated suffering
excessive losses, Transportation would not be accessible and many
utilities would be damaged and cease to function. The economic life of
Hartford would be disrupted for many weeks, The permanent evacuation
of this densely developed urban area is not practical or feasible as it
would require the removal of hundreds of millions of dollars worth of
improvements affecting the existence and economics of the entire
metropolitan area of Hartford.

13. DISCUSSION

a. General. - Alternative flood control improvements were
given consideration with major emphasis on providing upstream res-
ervoir storage and diversion in lieu of auxiliary conduit capacity.

The presence of recent housing, highway and commercial develop-
ments in the basin, as well as established communities along the main
streams, makes the construction of large impoundments impractical,
economically infeasible and socially unacceptable. Impoundments
throughout the basin in the future will be less favorable due to con-
tinued growth and development. '

b, Upstream Reservoirs, - The eight completed SCS North
and South Branch detention reservoirs with a combined storage capa-
city of 6,870 acre-feet, would not eliminate the need for filling the con-
duit '""gaps'" or constructing an auxilié.ry conduit. The reservoirs in
conjunction with the existing channel program will realize flood con-

19



trol benefits in low areas along the main stream. However, the more
rapid concentration of flow combined with future development will
increase flows at Hartford in a major flood, In a standard project
fiood, without an auxiliary conduit or upstream storage, the headpools
at the North and South Branch conduit extension entrances would rise
to elevations above 54, 5 feet m, s. 1., ‘or more than 2, 5 feet above the
design elevation of 52, 0 feet, m, s. l. overtopping the headwalls, Pro-
vision of total storage required in upstream reservoirs, if feasible, -
would exceed the cost of the auxiliary conduit. Therefore, no further
consideration was given to reservoir storage, '

c. Stream Diversion. - Diversion of South Branch flood
run off to Wethersfield Cove from the confluence of Mill and Piper
Brook consisting of three miles of conduit and a diversion structure
would be more costly than the proposed downstream auxiliary conduit,
Diversion of North Branch flood flows to the Connecticut River either:
through Windsor or Hartford would require construction works through
an urban area incurring excessive costs that would be greater than the
proposed auxiliary conduit downstream, Therefore, diversion of flood
flows was found not to merit further study, ' ' o

d. Non-Structural Measures, -~ Future damage in both
branches above Hartford will be reduced by the completed detention
reservoirs and the channel improvement work now under construc-
tion. Losses will be reduced by the current program of flood plain
zoning and established encroachment lines along the channels, Future
losses may also be reduced by extending the program of flood plain
zoning in areas not fully protected by the improvements. Flood proofing
and evacuation of well established commercial and industrial establish-~
ments in the major damage areas in Hartford is not a practical solution,
These areas require protection against future floods. Flood warning may
be effective in moving people but would have little value in reducing
losses to commercial and industrial establishments.

14, CONCLUSIONS

The most practical solution to the flood problem in Hartford
consists of completing the conduit extensions and adding an auxiliary
conduit to provide protection from the standard project flood, -  The pro-
posed improvement provides a high degree of flood protection and in
comparison with alternatives investigated, is the optimum plan affording
enhancement of the environment, social well-being and economic growth
in the metropolitan Hartford areas.
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H., INVESTIGATIONS

15. PREVIOUS INVESTIGATIONS. - Flood control at Hartford has
been considered in the following published reports:

a. "308'" Report. - A report dated 28 February 1935 and
printed as House Document No, 412, 74th Congress, 2nd Session,
presented a comprehensive plan for combined flocd contrel and power
development of the Connecticut River and its tributaries. The report
recommended an initial Flood Control Plan of ten flood control res-
servoirs in Vermont and New Hampshire,

b. 1937 Survey Report. - A report dated 20 March 1937
and printed as House Document No. 455, 75th Congress, 2nd Session,
proposed a revised comprehensive plan for flood control of the Con-
necticut River and its tributaries consisting of 20 reservoirs and dikes
at 7 localities, including the city of Hartford. The report recommended
~ that the authorization for additional reservoirs be deferred and that the
. authorized project be modified to provide for the protection of 7 localities
by dikes and related works.

c, First Interim Report, - The Board of Engineers for Rivers
and Harbors, in a report printed as House Document No. 653, 76th
Congress, 3rd session, approved 11 March 1940 recommended that the
authorized project for protection by dikes and related works of 7 locali-
ties in Massachusetts and Connecticut be modified to provide for con-
struction of the project at East Hartford in accordance with revised
plans. The city of Hartford was one of the localities included in the
authorized plan.

d., Second Interim Review Report. - A report of the Board of
Engineers for Rivers and Harbors, printed as House Document No.
724, 76th Congress, 3rd Session, approved 9 May 1940, recommended
modification of the approved flood control plan to include 20 reservoirs
and protective works at 4 additional sites,

: e, Gully Brook Report. - A report dated 20 September 1941
a.nd printed as House Document No. 804, 77th Congress, 2nd Session,
recommeénded that the existing flood control project at Hartford be
modified to include construction of the Gully Brook conduit extending
from the north bank of the Park River to a point’ approximately 400 ft,
above Edwards Street,
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f. NENYIAC Report, - Flood control for Hartford, Con-
necticut is covered in Part Two, Chapter XXI of The Resources of
the New England-New York Region, This comprehensive report on
power potentialities and on the land, water and related natural re-
sources of the region, prepared by the New England, New York Inter-
Agency Committee was submitted to the President of the United States
by the Secretary of the Army on 27 April 1956, A flood control system
of 26 reservoirs and 10 local protective works, including the completed
Hartford local protection project, was proposed, PartI and Chapter I
of Part 2 are printed as Senate Document 14, 85th Congress, lst Ses-.
s10n, '

g. Survey Report, - The Report on Review of Survey for the
Park River Basin, Connecticut was completed by the New England
Division in 1966 and was subsequently printed as Senate Document No,
43, 90th Congress, lst Session. This document served as a basis
for authorization of the Park River Local Protection Project.

h, Connecticut River Comprehensive Study. - A report dated
June 1970 proposed a revised comprehensive plan of improvement for
the Connecticut River Basin in the interest of flood control, navigation,
hydroelectric power development, water supply, and other purposes
coordinated with related land resources, The completed nine-volume
report was submitted by the Coordinating Committee to the New Eng-
land River Basins Commission in October 1970 for coordination of re~
view by the heads of the Federal departments and the Governors of the
four basin States. The final plan includes projects and programs
recommended for initiation in the next 10 to 15 years. Potential meas-
ures were also identified to meet the basin needs through the year 2020,
Included in the recommendations for early implementation were the
construction of five local protection projects within the basin including
the Park River project essentially as authorized by the 1968 Flood Con-
trol Act, P, L. 90-483, |

16, POST-AUTHORIZATION INVESTIGATIONS, - In order to reaffirm
the authorized Park River Local Protection Project and/or to reformu-
late the scope of the flood protection plan, basic data extracted from
previous studies and past reports were fully utilized. Additional studies
have been made as follows:

a. Project Scope. - Basic planning decisions made in the
general investigations stage have been reviewed, updated and supple~ .
mented by field surveys and conferences with local officials, Project
coordination has been maintained with other governmental and state
agencies as well as local interests. Environmental impacts and effects
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of the flood control works, project features and cost estimates have
been reviewed and updated.

b, Hydrologic Studies. - Previous investigations were re-
viewed, updated and supplemented with additional data developed based
on current site conditions, Detailed hydrologic analyses have been
made to determine stream flow, flood development, project design
flood, criteria for interior drainage and pumping requirements. The
methodology and results of these studies are presented in Design
Memorandum No. 1, Hydrology, which has been submitted for review,

c. Damage Surveys. - Previous flood damage surveys in the
Park River flood plains of Hartford were reviewed and updated to con-
form with current site conditions., Recent field investigations revealed
extensive changes and developments have occurred in recent years.
Detailed analysis of potential flood losses and damages have been made
and flood prevention benefits have been revised and updated accordingly.

d. Lands and Damages. - Appraisals of lands and damages
previously determined have been reviewed and updated in accordance
with present site conditions and current real estate values in the project
area.

e. Subsurface Explorations, - Information derived from sub-
surface explorations made by others and utilized in the pre-authoriza-
tion investigations was reviewed. Geologic subsurface investigations
were made of foundation conditions at selected locations along the Park
River and the North Branch for the proposed twin-box conduit and along
Park Street for the proposed auxiliary conduit, Detailed data derived
was used to substantiate or modify previous information considered to
determine project construction features and costs,

f. Official Meetings, - Meetings were held with the Greater
Hartford Flood Commission, Connecticut State Highway Department,
Metropolitan District and Officials of the City of Hartford to keep
‘them advised of the project features and to exchange ideas as well as
coordinate the proposed improvements, Information concerning non-
Federal project cost have been discussed with the Greater Hartford
Flood Commission,

g. Public Meeting, - A public meeting was held in Hartford,
Connecticut on 17 October 1972 to exchange information concerning the
authorized flood control plan and to procure the objectives and needs of
interested parties as well as their preferences regarding alternative
development. Information was also requested on economic, social, eco-~
logical and environmental impacts relative to the project.
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Approximately thirty-five persons attended the public meeting, -
Seventeen spoke or participated in the discussion including state and
city officials and representatives of business establishments, public
utilities, civic organizations and individuals, Written statements for
the record from United States Congressman William R, Cotter and
Connecticut State Senator Joseph J. Fauliso presented by the Deputy
Mayor of Hartford favored construction of the project. The desires
and needs of the Greater Hartford Flood Commission were presented
by the Commission Chairman, Co '

Mr, Batycki, Director of Public Works, Hartford, representing
the City Manager, urged immediate action on the project and submitted
eleven prepared statements by various Hartford department heads rep--
resenting redevelopment, health, safety and other functions of the c1ty
government, all of which expressed support for the project,.

Of the seventeen speakers, sixteen spoke in favor of the flood
protection improvements with major emphasis on extending the twin-
- box conduit upstream of Farmington Avenue and starting construction of
the project as early as possible, One speaker spoke in opposition of
structural flood control measures and favored land management and non-
structural controls.

17. FUTURE INVESTIGATIONS, - Detailed design of the recommended
project will require additional studies and investigations prior to con-
struction, Topographic surveys of the project site will be accomplished
and the boring and drilling program will be expanded to more accurately
define subsurface conditions. General Design Memorandum, Phase II -~
Project Design will be prepared to present general data in more technical
detail on the components, functions and costs of the Park River Local Pro-
tection Project. The report will serve as a basis for further detailed
design studies which will be included in subsequent feature design memo-
randa, Construction plans and specifications will be prepared following
review and approval of design memoranda.

I. PLAN FORMULATION

18, GENERAIL, - The prime purpose for flood control improvement
along the Park River is to reduce destructive flood damages in the densely
populated and developed urban area of Hartford, Connecticut. Alternatives
discussed previously in Section G of this report eliminated the practicality
of reducing peak flows at Hartford through upstream reservoir storage or
stream diversion to adjacent watersheds, Ewvacuation, flood proofing or
extensive restrictive zoning of the flood plain is impracticable due to the
advanced stage of development, Provision for further flood control was .
therefore limited to supplementing the existing Park River conduit system
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in the lower basin. The sections of conduit constructed by local interests
as Interstate Highway crossings have open reaches, As a result a serious
flood threat remains, However, in conjunction with the existing Park
River conduit, they provide a favorable basis for additional flood control
improvements,

Preliminary consideration was given to construction of conduit to
fill in the "gaps''between the sections of highway conduit and installation
of a pumping station as the plan for flood control. In view of the rapid
runoff caused by urbanization in the upstream areas, this plan alone
would not be adequate to discharge a project design flood or provide
the high degree of flood protection justified for a major urban area.

The project for adequate flood control in Hartford, in addition to
extending the existing conduits and constructing pumping stations, in-
cludes the construction of an auxiliary conduit from the junction of the
two branches of the Park River to the Connecticut River.

19. CONDUIT EXTENSIONS., - The Park River twin-barrelled conduit,
each section 19'-4'" high and 30'-0' wide, completed in 1944, extends
5600 feet upstream from the Connecticut River through the business
section of Hartford to the westerly end of Bushnell Park, In 1968, the
city of Hartford through the Greater Hartfiord Flood Commission working
with the State of Connecticut, completed four sections of twin~-rectangular
concrete conduit in conjunction with the construction of Interstate High-
way No. 84 (see Plate 2-2).

Section 1 of the recently constructed twin-barrel conduit, each
barrel 26'-6'* high and 34'-0" wide, joins the existing Park River conduit
and extends 1,213 feet upstream to a point by the Connecticut State Armory
building, Further upstream on the Park River, Section 3 consisting of
1,710 feet of conduit, each barrel 26'=6" high and 34'-0"" wide, was con=
structed under 1-84 and Capitol Avenue. Conduit Section 6, each barrel
27'-6" high and 36'-0" wide, is 1,460 feet in length and located in the
lower end of the South Branch Park River just above the river confluence
with the North Branch Park River, Conduit Section 8, each harrel
25'-0'" high and 22'-0" wide, was constructed along the North Branch
Park River from just below I-84 and upstream for a distance of 2, 760
feet to a point about 75 feet south of Farmington Avenue,

The original Park River conduit was designed for a discharge capacity
of 18,000 cfs, With a greater design storm than previously used due to
additional development in the basin, the project design flood would produce
a flow of 30, 300 cfs at Riverside Street if the Park River had unrestricted
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capacity, With existing conditions the design flood would overtop river
banks and headwalls and cause. se%rious-flooding in downtown Hartford,
Completion of open sections in the existing conduit system will permit
pressurizing the entire conduit system thereby increasing the overall.
capacity. : -

Construction of twin rectangular concrete conduits conforming
in size and shape to the existing sections is derived-as the least dis-
ruptive and most feasible and economical project feature to provide
flood protection along the Park River, North and South Branches and in -
the city of Hartford. This would provide a continuous conduit from the -
Connecticut River upstream to the headwall entrances on the North and
South Branches,

f During project formulation it became apparent that a positive

‘ need exists to extend the North Branch conduit to a point above the
Farmington Avenue bridge. The Greater Hartford Flood Commission
has magnified past expressions of interest in favor of this extension
as indicated by their letter dated 2 June 1972 included in Appendix A,
Exhibit 4, Also, during the public meeting of 17 October 1972, several
officials of the city of Hartford expressed major emphasis on extending
the twin~-box conduit upstream of Farmington Avenue. The headwall
and concrete wing walls along the south side of the roadway would create
detrimental economic, social and environmental effects on the de-~
veloped urban area of Farmington Avenue., Without doubt the authorized
location would not receive total local acceptance,

The proposed construction of conduit Section 9 from the north
end of Section 8 and extending north of Farmington Avenue would pre-
vent flooding and damages along this reach of the river and on Far-
mington Avenue, one of the city's main and busiest east-west traffic
arteries. The elevation of the existing roadway on the Farmington
Avenue Bridge is 50 feet, mean sea level, During a project design
flood this major artery would be flooded to a depth of two feet,

The present Farmington Avenue bridge has a limited waterway
opening consisting of twin-arches; each arch is 24 feet wide at the base
by 16 feet high with a cross-sectional area of 322 square feet. During
the 1955 record flood the Albany Street gage upstream of Farmington
Avenue recorded flows of 10, 000 cubic feet per second {cfs). The
Farmington Avenue bridge acted partly as a dam during the high flows
and the roadway was overtopped and floodwaters continued overland
downstream, lLosses and damages were incurred by properties along
the river and on the north and south sides of Farmington Avenue, Under
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present conditions due-to the inadequacy of the bridge opening, overtop-
ping of the roadway would start with a North Branch flow of about 5, 900 .
cfs (Elev, 50 feet, m.s.1.); 4,100 cfs less than the 1955 record flood, -
Minor damages upstream from backwater flooding starts at about ele-
vation 46 feet, mean sea level.

With construction of the authorized headwall, the tailwater ele-
vation downstream of the Farmington Avenue bridge would be reduced,
thereby increasing the non-overtopping hydraulic capacity of the bridge.
However, there would still be a significant head loss through the existing
bridge (4 feet +) with a North Branch design flow of 9,400 cubic feet per
second. Floodwaters could possibly exceed the depth of two feet {Eleva-
tion 52) over the roadway and cause additional damages and losses in
the area. '

During major floods with the headwall located on the south side
of Farmington Avenue and the roadway overtopped, properties on the
north side would be flooded and damaged causing possible injurious dis-
placement of people and disruption of traffic and transportation on the
major artery as well as obstructions to access in the area, In the
event of such a condition, the views of local residents and public opinion
may be critical of the Corps of Engineers by alleging the wall retards .
flows, whereas without the wall, floodwaters would flow overland down-
stream and spread over a larger flood plain area south of Farmington
Avenue, ‘

The headwall situated at the north end of conduit Section 8 would
be located on State property which may be required for construction of
a connector from Farmington Avenue to Interstate Highway 84 to relieve
local traffic congestion, The exit and entrance ramp stubs for this
connector have previously been constructed in conjunction with the new
highway system. The headwall at the authorized location would interfere
with the construction of such a connector.

Direct economic losses would also result from a decrease in
property values and taxable income to the city of Hartford., Presently,
community growth is inhibited along the North Branch above Far-
mington Avenue., Woodland Street, which parallels the east side of the
river, has developed into an area of high-rise luxury apartments and -
professional buildings, The west side of Woodland Street slopes down
to the river and an appreciable amount of land is in the flood plain zone.
Since the zoning ordinance prohibits filling or building within the flood
plains, further construction and expansion is restricted also creating
a tax loss to the city of Hartford. '
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At the authorized location concrete wing walls extending east
and west about 350 feet in each direction would be required along the
south side of Farmington Avenue to tie the headwall into high ground at.
elevation 54, 5 feet, mean sea level, The wing walls would be situated
in front of apartment houses, driveways, entrance walkways and other
access ways to private and public properties., Several openings with
stoplog structures or flood gates would be necessary to provide access
through the wall for pedestrians and motor vehicles. The concrete.
wall would be about 4, 5 feet above the roadway impairing.the view from
the lower floors of the apartment houses with adverse social impact.
Also, the wall alignment would encroach upon small front yard lawns
and shrubs causing detrimental effects on the aesthetic values to the
buildings as well as the area.

Construction of conduit Section 9 would consist of about 935
feet of twin-rectangular concrete conduit and a concrete headwall and
earth dike as shown on Plate 2-2 and . 2-5. Studies of termina.t_ing the
conduit and locating the headwall about 150 feet upstream of Farming-
ton Avenue concluded that it was neither feasible nor practical to meet
high ground at elevation 54, 5 feet, mean sea level. On the east side .
the headwall would tie into an existing building or would be constructed .
about 150 feet along the north wall of the structure, On the west side an
earth dike and a concrete flood wall would be constructed between build-
ings and would have to be extended about 500 feet to Lorraine Street..
This type of improvement would interfere with access to the back side-
of buildings and parking areas, obstruct driveways, and require the
taking of valuable lands presently utilized as side and back yards as well
as for parking,

The length of 935 feet was selected as the shortest distance
and most economical location north of Farmington Avenue for the head-
wall and dike to meet high ground, Finished grades over the conduit .
will blend in with the adjacent area and present use will continue, such
as for driveways and parking areas, The dike and headwall will be lo-
cated in an environment where space is not restricted by buildings,
and where finished grades will meet the natural land contours. The
area will be landscaped to be aesthetically pleasing to the public,
Part of the river channel upstream of the headwall will be realigned
for training flows to the inlet.

The Section 9 extension is estimated to cost $4, 300, 000 including
non-Federal costs of $580, 000 for lands and damages and relocations,
About 2. 5 acres of land and a deteriorated two-story brick garage will
be required for construction of Section 9. The relocation of a 54~-inch
main interceptor sewer line and sections of a 51-inch and 27-inch sewer
line will be necessary because of the twin~box conduit alignment, Local
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interests are aware of the added nonm‘Federal cost for conduit Section
9 and have continued to emphasize the need for the conduit extension,

. Because of the relatively limited amount of land between the
apartments and professional buildings along Woodland Street and the
North Branch Park River, parking areas are situated on sloping or
- low-lying land. After construction of conduit Section 9, the area will
be re-graded to provide less abrupt but still natural looking contours.
The appropriate areas will be paved, seeded or planted as required to
retain the present open space characteristics, The environmental
values would also increase by extending the conduit above Farmington .
Avenue, Most of the increase would result from eliminating the con- .
crete wall from Farmington Avenue and improving conditions along the.
North Branch. Erosion exists along the river banks mndermining ad- .
jacent properties, a garage and parking areas, Illegal waste and
rubbish disposal is evident in the stream and along the banks for a
short distance above Farmington Avenue, The construction of conduit
Section 9 will eliminate these problems,

In light of the above economic, social and environmental dis-
ruptive effects of tying in a headwall in the originally authorized loca-
tion, the Section 9 extension was not considered incrementally, From
an economic objective it is viewed as an essential non-separable element
in assuring the project’s functional integrity. An incremental economic
analysis may not support the extension due to the fact that the serious
consequences of flooding would only be realized in the rarer less fre-
quent storms. However, the concept applied to the total project is to
provide a high degree of flood protection to this highly urbanized and
heavily populated area with minimum social and environmental effects.
Failure to extend the conduit would make an otherwise sound project
vulnerable to future losses and expose the Corps to critical review, .

20, AUXILIARY CONDUIT, - Construction of the conduit extensions
with a maximum capacity of 18, 000 c. f. s. would not provide project
design flood protection for the city of Hartford, The inlets and headwalls
of the conduit on the North and South Branches would be overtopped re-
sulting in the release of about 10, 000 acre-feet of water in the downtown
section of Hartford, If it were capable to impound floodflows in excess
of 18,000 ¢, f. s, upstream of the conduit entrance, then ponding would
occur to about elevation 57 feet, mean sea level,

Alternatives investigated to provide project design flood protection
were not economically feasible or justified, Construction of the auxiliary
conduit to convey excess floodflows to the Connecticut River is derived
as the most feasible and economical plan. Of prime importance in
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determining the size of the auxiliary conduit is the coincident tailwater
elevation upstream of the headwalls on the North and South Branches.

Initial studies indicated that due to physical limitations it would
not be possible to construct an auxiliary conduit large enough to carry
the project design flood by gravity flow., In order to determine an
adequate and economical size for the auxiliary conduit, an analysis
was made of surcharging the conduit system and modifying the peak - .
inflow by the valley storage in the North and South Branches,  The
existing South Branch headwall and conduit were structurally designed
for 10 feet of surcharge which is equivalent to elévation 54. 5 feet,
mean sea level, at the conduit entrance, A minimum freeboard of 2, 5
feet would result in a maximum ponding elevation of 52 feet, mean sea -
level, To bhe compatible with conditions on the South Branch, the head-
wall at the North Branch conduit entrance would be at the same eleva-
tion, ' ' '

Plans involving alternative sizes of auxiliary conduit were made
to determine the effect of varying diameters relative to the reduction
of flood darmages and ponding elevations at the headwalls, Studies con-
sidering estimated costs, benefits and excess benefits for 20, 22, 24, 26
and 30-foot tunnel diameters are shown in Table 1, The increase in
size of the auxiliary conduit would lower the maximum elevation and
storage in the headpools, '

Auxiliary conduit sizes less than 20 feet in diameter were
examined but considered not feasible to use as alternatives, The in-
crease in static head and surcharge pressure would require extensive
modifications and in some cases reconstruction of the existing rec-
tangular twin-barrelled conduit to provide a structurally stable conduit.
Total project cost would increase almost 50% ($25, 000, 000) over the
current project cost utilizing an auxiliary conduit less than 20 feet in .
diameter, An alternative plan of this concept or magnitude is not prac-
tical or justified, No excess benefits would be derived,

Conduit sizes 20 to 22 feet in diameter would increase the head-
pool elevation above 52 feet, msl and project costs would increase
congiderably to include reconstruction of the South Branch headwall,
construction of the North Branch headwall and dike at a higher elevation,
reinforce the stability of existing conduit sections, construction of the
proposed conduit extensions relative to the added surcharge pressure
and construction of street gates and dikes in the headpool areas to provide
effective flood control for the overall project. In addition, lands and
damages and relocations would be required in the headpool areas.
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TABLE 1

— ' " AUXILIARY CONDUIT ALTERNATIVE SIZES
SUMMARY OF COSTS AND BENEFITS
(In Thousands)

DIAMETER OF AUXILIARY CONDUIT
20 FT. 22 I 2TTT 26 FT. 30 FT.

Max. Headpool Elev,

(Ft. M, S. 1.) 53- 0 51.8 50- 3 4904 48. 0
Federal: (1)
First Cost 50, 00 51, 400 54,700 58,400 65, 300
Int. During Const, 2,481 2, 500 2, 6066 2,847 3,183
Total Investment 53, 381 53,900 57,366 61,247 68, 483
Non-Federal:
First Cost (2) A 2, 000 1, 600 1, 600 1,600 1, 600
Int., During Const. 98 78 78 78 78
Total Investment 2,098 1, 678 1,678 1,678 1,678

Annual Char ges:

Federal:
Int. & Amortization 1,809 1,826 1,943 2,075 2,320
Non-Federal: _ ‘
Int. & Ameortization 71 57 57 57 57
Major Repl. 40 40 40 40 40
Maint, & Oper. 50 50 50 50 50
Total Non-Federal: 161 147 147 147 147
TOTAL ANNUAJI, COST 1,970 1,973 2,090 2,222 2,467
TOTAL ANNUAL BENEFITS 2,918 2,948 2,983 3,013 3..065
EXCESS BENEFITS 948 g75 893 791 598
B/C RATIO 1.48 1. 49 1.43 1, 36 1.24

(1) Includes the increase in costs for modifications to existing flood control works
and for additional street gates and dikes required in the headpool areas,

(2) Lands and damages and relocations,
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The results of the studies are presented graphically on the fol-
lowing chart which shows a curve of excess annual benefits for various
sizes of auxiliary conduit, The curve indicates that the point of maxi-

mization of benefits would be achieved with a 22-foot diameter auxiliary

conduit, For any size conduit less than 20 feet in diameter, the excess
benefits would be zero or negative,

The 22-foot diameter conduit seledted would provide a high degree
of flood protection in the densely populated and developed urban area of
Hartford over the life of the project as well as reduce flood damages
and losses in the headpool areas while maintaining a water surface
elevation at or below 52 feet mean sea level which is compatible with
existing conditions on the South Branch Park River, Further, the in-
crease of one foot or more in water surface elevation in the headpool
areas would inundate surrounding lowlands damaging valuable com-
mercial and residential properties, railroad lines and roadways,

This would decréase the business activity in the area, restrict access
and cause extreme congestion by the loss of using the principal high-
ways and roadways, With the construction of the 22-foot conduit, only
minor modifications would be required by local interests to prevent
flood damages in the headpool areas from a project design flood, The
22-foot diameter auxiliary conduit is recommended also as having the
least social, economical and environmental impact on the headpool areas
as well as imposing the least detrimental effects on the activities in the
Hartford areas,. ‘

21, PUMPING STATIONS., ~ The Riverside pumping station would have
a design capacity of 180 cfs equivalent to a runoff rate of 1. 0 inch per
hour from the 171 acre low level interior area, The Armory pumping
station designed and partially constructed by the Connecticut State
Highway Department and the Greater Hartford Flood Commission would
have a capacity of 170 cfs to control runoff from about 8 acres of high-
way area, 14 acres of low level interior land area and flows from a
combined storm and sewer line, In recent years the storm and sewer
line was constructed to by-pass the pumping station and convey flows to a
' newly constructed sewerage treatment plant, The total design capacity
of 350 cfs for both stations is considered to be more than required to
control runocff in the project area. During the preparation of project
design and Phase II GDM, a detailed study of the pumping requirements
will be made and the design capacity of the pumping stations will be re-
analyzed to determine the optimum use for each station,

Pumping will alleviate the occurrence of ponding of interior
runoff from the low area or overflows from the high level areas
during abnormally high filows in the rivers, With
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the enclosure of the Park River in a conduit, the area adjacent to

and over the river will increase in value due to economic development.
In general, the area is comprised of lands below the 52 feet mean sea
level contour, . It is quite flat and development is quite evenly pro-
portioned between interstate and local highway systems, moderate com-
.mercial and residential buildings, open fields and renewal areas, It

is not economically feasible to reserve these areas for temporary stor-
age of interior runoff during flood periods,

Interior drainage from approximately 1, 380 acres is intercepted
by the Park River and its branches between the entrances to the exist-
ing North and South Branch conduits and the entrance to the existing
Park River conduit. Interior drainage facilities for the project would
connect to and supplement the interior drainage system designed for the
already completed conduit sections., The area controlled by the River-
side pumping station is comprised of 1209 acres of high level area
which would be drained by pressure conduits during Park River flood
periods and 171 acres of low level area which will drain by gravity
during normal periods but will require pumping during periods of
abnormally high flows in the river, As presently designed, the Armory
pumping station would control about 22 acres of rapid runoff, The
pumping stations are needed as an integral part of the Park River local
protection works to realize the full flood control benefits of the project.

22. PROJECT FORMULATION, - Construction of the Park River ILocal
.Protection Project represents the optimum development for the pre-~
servation and enhancement of desirable features of the urban environ-
ment, Officials of the City of Hartford are very much concerned with
the probability of again suffering extensive flood damages as experienced
during the 1955 record flood or possibly from a storm similar in mag-
nitude as that produced recently by Hurricane "Agnes', On numerous
occasions local officials have indicated their willingness and readiness
to financially participate in the construction of the project including
extending the twin~box conduit north of Farmington Avenue as recom-
mended in this report. The flood control features comprise the most
feasible and economical solution to the flood problem., The variation

of sizes for the auxiliary conduit was studied and, as previously ex-
plained, the 22-foot diameter tunnel will provide a high degree of pro-
tection for the densely urbanized community of Hartford and represents
the maximum excess of tangible benefits over costs. During a project
design flood, with the Connecticut River at a stage of 30 feet, m, s. 1.,
the water surface at the conduit extension entrances would not exceed
elevation 52 feet, mean sea level, The recommended project as modi-
fied is economically justified with a benefit to cost ratio of 1,5 to 1,0,
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J. COORDINATION

23, COORDINATION WITH OTHER AGENCIES, ~ The following Fed-
eral, state and local agencies were asked to furnish their views and
letters of comment received are included in Appendix A,

.Dept. of Transportation, Federal Highway Admlmstratmn
Environmental Protection Agency

Dept. of the Interior, Fish & Wildlife Sexrvice

Dept. of the Interior, Bureau of Qutdoor Recreation
Dept. of the Interior, National Park Service '
Dept, of Housing & Urban Development

Public Health Service

. Dept. of Agriculture, Soil Conservation Service

U. S Dept. of Commexrce, New England Regional Commlssmn
New England River Basins Commission :

Conn. Dept, of Transportation, Bureau of Highways

Conn, Dept. of Environmental Protection '

Conn, Dept. of Public Works

Conn. Dept, of Agriculture

Conn, State Dept. of Health

Metropeolitan District, Hartford, Conn,

Greater Hartford Flood Commission

Hartford Redevelopment Agency

Mayor, City of Hartford

City Manager, City of Hartiord

o
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24, SUMMARY OF VIEWS., - Comments received from the above
agencies are favorable to the project plan and were given consideration
in the preparation of this report. The U.S, Fish and Wildlife Service,
Bureau of Sport Fisheries and Wildlife, coordinated their reviews with
the Bureau of Qutdoor Recreation, the National Marine Fisheries Ser-
vice, and the Connecticut Department of Environmental Protection and
indicated that there would be no enhancement opportunities or adverse
fish and wildlife effects associated with the project.

The U. S, Dept. of the Interior,National Park Service noted that
no historical sites were situated in the project area. The U.S. Dept.
of Agriculture,Soil Conservation Service described the location and ex-
tent of channel improvements upstream of the project site and will con-
tinue to coordinate their flood control works in the Park River Basin
with the Corps of Engineers, The U, S, Dept. of Transportation, Fed-
eral Highway Administration and the Connecticut Bureau of Highways
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stated concern for the techniques to be used in the construction of -
~ the auxiliary conduit under Interstate Route 91 and other roadways
and requested plans during the detazled des1gn stage.

The. Conn, Dept,. of Environmental Protection recognizes the
need for the project and expressed their intent to provide formal ap-
proval of the agreement, The Hartford Metropolitan District suggested
future conferences and coordination to exchange views on detailed de-
sign of utility and drainage facilities. The Greater Hartford Flood
Cormnrmission again expressed their intentions to participate in the con-
struction of the project and recommended that the conduit be extended
north of Farmington Avenue,

25, U,S5, ENVIRONMENTAL PROTECTION AGENCY. - Advance
copies of the Phase I - Plan Formulation report including the En-
vironmental Statement dated 16 July 1971 were submitted to the Re-
gional Administrator, Region 1, Environmental Protection Agency, for
review, Their letter of comment dated 14 March 1973 is included in
Appendix A as Exhibit 1. It was noted that the various impacts of the
construction works such as noise and dust pollution as well as increased
siltation caused by construction equipment and traffic congestion should
be given consideration, Mitigative measures to minimize the adverse
impact of the construction works on the local eavironment will be con-
‘sidered during project detailed design studies and included in the updated
Final Environmental Statement.

K. ENVIRONMENTAL ANALYSIS

26, ENVIRONMENTAL CHARACTERISTICS. - The proposed prOJect :
is located entirely within the city limits of Hartford, the capital and
"most populous city in the State of Connecticut. The natural environ-
ment has virtually disappeared as is the case in most similar areas,
The pavement, residences, office buildings, industrial and business
structures, highways and coincidental appurtenances typify the urban
environment present in any large city. ‘

The Park River once flowed in an open channel through this urban
environment, Some of the river was later inclosed in conduits. There
now are gaps between the sections of conduit, allowing the river to flow
through deep open channels. The river water is a very poor quality,
degraded by factory discharges, surface runoff, debris and various
pollutants, Seven children lost their lives in the open channel between
1942 and 1968, Existing conditions result in low aesthetic values and

high hazard potential. 36
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There is a reach of about 1, 600 feet of open channel between
completed conduit Sections 3 and 6 presently causing erosion and en-
dangering a high river bank within the public Pope Park area and ad-
jacent streets, The park has been closed to the public due to the
hazardous conditions along the river bank.

At present, the reach of the North Branch Park River extending
northward from the completed conduit Section 8 at Farmington Avenue
is open and winding., It meanders through an area to the rear of several
apartment and professional buildings. During times of high water, '
flooding occurs along this reach, with resulting erosion of streambanks,
The stream bed and banks are a depository for rubbish and junk carried
there by the stream and discarded by people, Consequently, the area
is unsightly and a continual source of aggravation to the users of the
adjacent land,

27, PROJECT IMPACT, - The area involved in the Park River con-
duit project is already committed to urban uses., There is no possi~
bility of a reversal of the urbanization process and a restoration of the
natural environment which once characterized the area, However, it
is possible to improve the aesthetics of the project area, An improve-
ment will result from the elimination of unsightly and dangerous open
channels, from project features of competent architectural and land-
scape design, and from the inclusion of public use features in the proj~
ect wherever possible,

Indirectly, the project will have beneficial effects on the adjacent
areas by providing an environment more conducive to businesses, rec-
reation and residential uses because of the elimination of the open chan-
nels, It will be possible not only to reopen the park, closed down be-
cause of the conditions cited above, but also, it is intended to blend the
park area with the project area. The local economy should benefit by
the improved aesthetics in the area.

The pumping stations and headwall will be designed primarily
according to the practical demands of the project but attention will be
given to aesthetic details to provide architectural compatability with the
surrounding area particularly in light of the urban environment,

The auxiliary conduit would be installed almost completely under
existing streets, Therefore, no impairment of the aesthetics of the
area above the conduit is foreseen, The proposed network of conduits,
coupled with the pumping stations and headwall would have several '
beneficial results;
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a. Minimization of the danger of flooding in the low-lying areas
of Hartford, the destruction of developed propert1es and the existing
hazards to life,

b. An upgrading of the urban env1ronment due to the elimination
of the open chaunnels,

c. The imp:éovement of pedestrian traffic conditions with the
addition of walkways and benches over the new conduits.

A definite improvement environmentally will result from the
project in the reach north of Farmington Avenue, A winding, debris~
laden stream which continually floods, causing erosion and damage to
adjoining parking areas will be contained. The land area made avail-
able over, and adjacent to the conduit (Section 9) will be graded to blend
with the contiguous land areas, will be landscaped as suitable and W111
become a useful and visually pleasing asset,

During project construction noise, increased siltation and dust
resulting from moving equipment and traffic congestion will be minimized
and controlled as much as possible, Mitigative measures will be speci-
fied to minimize adverse impact on the local environment.

28, PUBLIC USE AND ENVIRONMENTAL ASPECTS, - During Phase I
studies and investigations, consideration was given to the possibility

that certain areas along the conduit right-of-way could be developed for
certain limited public use activities, The matter was discussed with

city of Hartford officials, with the intent of determining the attitude of
the city toward such public use development and also the status of land
within the right-of-way with respect to present or future proposed uses.
The attitude of the city officials was favorable,and it was found that cer--
tain project areas might be available for limited public use development,

The types of public use development under consideration are small
sit-in and walk through parks and landscaped connecting walks adjacent
to existing park areas and other similar development, Possibilities for
such development are limited because of the need for committing avail-
able areas over the conduit to parking and other practical uses, The
engineering necessities arising during final design of the conduit itself
are also limiting factors; for example: the final cross sections of the
right-of-way with the conduit in place; the depth of fill {including top-
soil) over the concrete conduit; cross sectional slope steepness; and
surface drainage reguirements,
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Topsciling, seeding, and landscape planting will be an integral
part of the design to insure that the completed project is as visually
acceptable as possible, Special attention will be afforded the reach
of the river extending northerly from Farmington Avenue, so that the
completed project will be compatible with the adjacent apartment
buildings and adjoining lands, The lands within the conduit right-of-way
will be designed and landscaped for harmonious blending with the area.

29, ENVIRONMENTAL IMPACT STATEMENT. - In compliance with the
National Environmental Policy Act of 1969, a draft of the Environmental
Impact Statement on the environmental aspects of the Park River Local
Protection Project was submitted to the President's Council on Environ-
mental Quality on 7 April 1971 and the final statement filed on 1 Sep~
tember 1971. A copy of the Environmental Statement dated 16 July 1971
is included as an attachment,

L. PROJECT PLAN

30, GENERAL., - The recommended plan of modifying the existing
flood control project for Hartford, Connecticut is shown on Plate 2-2
consisting of conduit extension sections 2,4, 5,7 and 9; a junction
structure; a concrete headwall and earth dike at the entrance to section
9 on the North Branch; an auxiliary conduit from the junction structure
to the Connecticut River; and pumping stations near Riverside Street
and the State Armory.

With the recommended plan of flood protection, occurrence of
a standard project flood would result in ponding over a total of about
500 acres of land upstream of the conduit entrances. The water sur-
face at the North and South Branch conduit extension entrances would
rise to elevation 52 feet, mean sea level, Local interests will be re-
quired to maintain present volumes of storage above the conduit ex-
tension entrances through effective control and monltorlng of the existing
zoning and encroachment lines,

31. CONDUIT EXTENSIONS, - The conduit extension work includes two
gsections of twin-rectangular conduit (sections 2 and 4} enclosing 2, 569
feet of the Park River; one section of twin-rectangular conduit (section
5} 103 feet in length on the South Branch; and two sections of twin-
rectangular conduit (sections 7 & 9) enclosing 1,979 feet of the North
Branch. Conduit extensions are shown in profile on Plate 2-3.
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Conduit sections will be reinforced concrete structures as
shown in detail on Plate 2~4 and 2-5, The inside dimensions of each
barrel of the conduit for sections 2 and 4 will be 34 feet wide by 26. 5
feet high; for section 5, 36 feet wide by 27. 5 feet high; and for sections
7 and 9, 22 feet wide by 25 feet high,

32, JUNCTION STRUCTURE, - The junction structure, to be con-
structed of reinforced concrete, will serve to combine the flows from
the North and South Branches and distribute them to the Park River

and auxiliary conduits and thence to the Connecticut River, A model
study is currently in progress by contract with Alden Research Labora-
tories, Worcester Polytechnic Institute to determine the shape and -
size of the junction structure, '

33, NORTH BRANCH HEADWALL AND DIKE, - A reinforced concrete
headwall will be constructed at the entrance to conduit section 9, An -
earth dike will be constructed between the headwall and high ground on
either side of the conduit, The top elevation of the headwall and dike
will be 54, 5 feet, msl, the same as that of the headwall and dike con-
structed at the entrance to the South Branch conduit, and will prov1de

2, 5 feet of freeboard. :

34, AUXILIARY CONDUIT, - The auxiliary conduit will be a 22-foot
inside diameter, circular cross-section reinforced concrete structure
extending from the junction structure to the Connecticut River by way
of Park Street, Wyllys Street, and Charter Qak Avenue, a total length
of 9,100 feet, Plan, profile and sections are shown on Plate 2-6,
About 6, 000 feet of the conduit, principally under Park Street, will be
a concrete-lined tunnel in bedrock, The remaining concrete conduit
will be constructed by tunneling in earth and by open cut method, The
lower end of the conduit will pass under highway I-91 and the existing
Corps of Engineers' floodwall at the Connecticut River, '

35, RIVERSIDE PUMPING STATION. - A pumping station will be lo-
cated along the bank of the Park River adjacent to conduit section 4
in the vicinity of Riverside Street. Runoff will be conducted to the
pumping station by pipes paralleling both segmerits of completed and
the proposed conduit extension sections. -

36, ARMORY PUMPING STATION, - The existing substructure for
the Armory pumping station is located on the left bank of the Park
River adjacent to the completed conduit section 1 and east of the State:
Armory, Work accomplished by the Connecticut State Highway De-
partment and the Greater Hartford Flood Commission includes the sub~
structure, four sluice gates and part of the interior drainage system,
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Project features to completé the pumping station consist of the super-
structure, pumps and equipment and part of the interior drainage sys-
tem to control runoff,

37. LANDS AND DAMAGES. - The proposed sections of conduit will
primarily fall within the banks of the Park River and the North Branch.
of the Park River, except that approximately 400 feet of the extension
above Farmington Avenue will be located under private parking areas
in ocrder to eliminate an ox-bow in the North Branch River, The
auxiliary conduit will be constructed principally within street rights-
of-way. Wherever either conduit passes under private property, per-
manent easements will be secured. '

The entire project will require that about 12 acres be taken in
permanent easement of which about 9. 5 acres are required for the
auxiliary conduit subsurface easement., An additional area of about
9. 5 acres has been acquired in fee by the Greater Hartford Flood Com-~-
mission, Approximately 24 acres will be required for temporary con-
struction easements of which about 9 acres are of public ownership and
15 acres of private ownership. A two-story brick garage will be ac-
quired and five paved parking areas will be affected during construction,

38, RELOCATIONS, - Construction of the sections of conduit extensions
will require the removal of the Broad Street, Flower Street, Laurel
Street and Farmington Avenue bridges, Upon completion of the concuit,
the highway pavement, sidewalks, drains and other appurtenances v-ill
be replaced in the same general locations with the grades adjusted to
meet the changed conditions., The construction of Section 9 (apove Far-
mington Avenue) will require the relocation of a 54-inch sewnr line and
portions of the 51 -inch and 27-inch sewer lines copnecting to the 54-inch
line. At a number of locations, the drains, sewers, and utilities will be
relocated outside the area required for construction of the conduits,

M. COST ESTIMATES

39. FIRST COSTS. - Unit prices used in estimating construction and
relocation costs are based on average bid prices for similar work in the
same general area, adjusted to the 1973 price level, Valuations of real
estate are based on updating previous land costs and on recent appraisals
of properties at the site and includes the additional costs for resettlement
and acquisition as required under Public Law 91-646, All construction
costs include an allowance of 20% for contingencies, Costs of engineering
and design and of supervision and administration, are estimated lump

sums based on experience, knowledge and evaluation of the site and project,
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and comparison with similar projects in the area. The total first
cost of the project is estimated at $53, 000, 000, A summary of
costs for project features is given in Table 2 and a detailed break-
down of quantities and unit prices is included in Appendix B,

40, ANNUAL CHARGES. - Average annual charges also summarized

in Table 2, are based on total investment costs including interest during
construction and an interest rate of 3-1/4 percent amortized over the

" 100~year assumed economic life of the project, The Greater Hartford
Flood Commission furnished satisfactory assurances by letter dated

15 April 1969 in conjunction with the Water Resources Council’'s policy -
“on revised interest rate for water resources projects, (See Appendix
A, Exhibit 15,) Allowances are made for costs of maintenance and

. operation and for interim replacement of equipment having an estimated
“life of less than 100 years.,

TABLE 2

SUMMARY OF COSTS AND ANNUAL CHARGES
(1973 Price Level} -

Project Features Estimated Cost
Land and Damages $ 1,100,000
Relocations - : 500, 000
Pumping Stations . 1,400,000
Conduit Extensions ' , 17,500, 000
Auxiliary Conduit 25,300,000
Engineering & Design 3,900,000
Supervision & Administration ‘ 3,300,000
Total Estimated First Costs '$ 53,000, 000

Annual Charges

Interest and Amortization $ 1,883,000
Maintenance and Operation _ 50, 000
Major Replacements 40, 000

TOTAL ANNUAL COSTS - $ 1,973,000

41, COST APPORTIONMENT, - First costs to local interests are
estirnated at $1, 600, 000 including lands and damages and relocations,
The Federal first cost of the project is estimated at $51, 400, 000,
Annual costs for maintenance and operation of the project which are
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items of local responsibility are estimated at $90, 000 1nclud1ng
$40, 000 for interim replacements of equipment,

42, COMPARISON OF ESTIMATES, - The current cost estimate of
$53, 000, 000 reflects an increase of $1,200, 000 since the last reported
estimate in the PB~-3 of 1 July 1972 which amounted to $51, 800, 000,
Table 3 outlines and explains the changes,
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N,  ECONOMICS

43. GENERAL., - The city of Hartford, the most populous city in
Connecticut, is the state Capitol and the financial and trade center
of the state, With roots deep in both state and national history, it is
one of the country's oldest cities and also one of its most attractive.

Having a 1970 population of 158, 000, Hartford is the core city

of an SMSA with over 660, 000 people and registering as 49th in popu-
lation of all the SMSA's in the country, The economy of the SMSA has
a broad base in manufacturing and finance, especially insurance, and
in per capita income it ranks sixth in the country, The SMSA has one
-of the faster growth rates in population in the couatry (about 2, 5% com-~
pounded anpually for the period 1950-1970) and is projected to continue
to grow in both population and physical size,

44, LAND USE. - Based on the 1970 Census, Hartford has a gross
population density of 8,495 per square mile but the figure is misleading,
With 2,765 acres of its area devoted to parks and 2,800 acres in the
North and South Meadows area devoted to transportation, mixed govern- '
ment and commercial facilities, the true population density of the rest

of the city is approximately 16, 000 per square mile, With such densities,
developable land is at a premium and urban renewal, both public by the
City's Redevelopment Administration and private under the auspices of
major local banks and insurance companies, is a continuing process in
Hartford. '

The portion of the Park River Basin in which the authorized proj-

" ect is to be constructed is prime land for such redevelopment. Other
than the flood problem the area has advantages which few other sections
of Hartford can approach. Running westerly approximately a mile from
the grounds of the State House to the confluence of the Park River North
and South Branches and then extending about a mile on the North Branch
and a quarter of a mile on the South Branch, the flood plain is currently
given over to an aging mix of commercial and industrial properties, Lo-
cated only a three or four minute drive from Hartford's Central Business
District and served by Interstate Highway I-84 {(access from the area at
two locations)} the area has a potential for much higher utilization of its
land than is currently the case. Adding to its amenities the flood plain
is bounded on the south by Pope Park, a large urban park of 73 acres.
There are currently about 30 acres of cleared land (Underwood~Urban
Renewal Area) abutting the park planned for early development by a
private developer and the City's Redevelopment Authority,

45



45, FLOOD LOSSES. - A field review of the flood loss potential of the
Park River below the confluence of its north and south branches and
along the lower reaches of its branches was carried out by damage
analysts in the fall of 1972. The review found that the largest single
source of loss at the time of the report on which the project document
is based, a large industrial plant (Underwood Company) has been razed,
The tract of land on which the plant stood has been acquired by one of
the state's largest real estate developers, The land is currently zoned
for industrial development but both the developer and the City's Re-
development Agency are trying to change the entire area to commercial
zoning permitting high rise apartment development, shopping center
type development, or.a mix of the two, Firm plans for the area are not
completed at this time, :

The field review also found changes in use of two buildings and
that another building had been razed and a riew office building was being
erected on its site, Near the confluence of the North and South Branches
a new shopping center of 9 acres has been constructed and is subject
to floods rarer than the 25-year event, Total annual losses in the studied
reaches of the river amount to $1, 480, 000 under 1972 conditions.

An analysis was made of the annual losses in the new 9-acre shop-
ping center alone. Such annual losses amount to $85 400 or $9,490 an
acre. It is realistic to assume that development in the Underwood-Urban.
Renewal area would have a loss potential at least equal to the shopping
center, so that annual losses for the 30 acres in the area feasible for
dévelopment will amount to $284, 700, Development is expected to start
concurrently with the flood control project and be completed in 6 years,
so that the average annual equivalent value of the loss with interest at
3-1/4% would be $262, 200,

For the properties other than in the Urban Renewal area., the loss
potentlal will increase with time as the forces of competition and the
demand for land generated by the population densities previously noted
will mean a constant up-grading of properties to attain highest and best
use of the land, In the Connecticut River Comprehensive Report (1970)
the growth in flood loss potential was equated to the growth in real in-
come in the area. For the Connecticut portion of the basin, the average
annual equivalent value of the growth in real income was a factor of
0. 393 using an interest rate of 4-7/8%, With an interest rate of 3-1/4
percent, this factor would of course be higher in any event but the lo~
cational and amenity values of this area are, as previously noted, so
high that a much greater growth factor is in order, Losses are pro-
jected to grow at a rate equal to 30% of the growth in personal income
over the next 50 years. :
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Hartford is in the Waier Resources Planning Area 107, Hart-
ford-Springfield of the North Atlantic Regional Water Resources Study
for which personal income has been projected in constant 1358 dollars
from 1970 through 2020, This data used in projecting losses with an
average annual equivalent value of the growth derived at 0, 66 amounts
to an increase in loss potential of $976,800. Total annual losses in the
studied reaches of the Park River amount to $2, 719, 000 consisting of
$1,480, 000 to current development, $976,800 average annual equivalent
losses due to future growth and $262, 200 average annual equivalent
losses to development in the Underwood-Urban Renewal area,

46, BENEFITS. - Annual bernefits are measured by the difference be-~
tween average annual losses under conditions without flood protection
and those that would result under conditions expected over the project
life after its construction, Closing the gaps in the existing conduit and
provision of an auxiliary conduit 25 feet in diameter to carry the excess
flows in the larger floods would accrue flood damage prevention benefits
annually of $2, 450, 000 consisting of $1, 340, 000 to present damages,
$884, 000 in average annual equivalent values due to projected growth
and $226, 000 in average annual equivalent value in the Underwood-Urban
Renewal area,

As an index of the effects of floods exceeding the capacity of the
existing conduit and flooding downtown Hartford, data was obtained
from the Hartford Clearing House on the dollar volume of daily trans-
actions. At the present time the daily clearings are in excess of
$30, 000, 000,

A flood of a magnitude which exceeded the conduit capacity would
take from 5 to 7 days to recede in the North and South Meadow areas
of Hartford, Over and above the damages caused by the flood in the
flood plain proper, there would be a large decrease in the business
activity of Hartford because of the lack of access from the east of Hart-
ford and the extreme congestion caused by the loss of use of the area's
principal north-south route through the Meadows, This decrease would
be directly measured by the clearing house receipts. While it is esti-
mated that some 90 percent of the decreased activity would represent
simply a deferral, the other 10 percent would be lost forever, There- _
fore, such a flood would cause business losses in Hartford of $15, 000, 000
to $21, 000, 000 over and above the losses in the flood plain, On an an-
nual bagis this amounts to $180, 000, Construction of the auxiliary conduit
would prevent these losses,
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In the reaches of the stream between Broad Street and Capitol
Avenue on the Park River and between Laurel Street and Interstate
Route I-84 on the North Branch, the area over the conduit can satisfy
an urgent need for parking for employees of the industries and com-
mercial ventures along the river, This use is incidental to normal conduit -
usage, Over 10 acres of space formerly used for parking in this area
has been takeén by thé State for construction of Interstate Route I-84,

The State Highway Department and the Hartford-Traffic Commission
have already entered into an agreement whereby space under the over-
passes and interchanges on Route I-84 will be leased to the City on
nominal terms and be adapted to parking. This will do little to alleviate
the parking problem because of the various configurations and limited
amount of such space, Moreover, the locations at interchanges and local
street over-passes will aggravate the traffic problem on the local ways .
because of access and egress from the parking areas into congested
traffic,

An investigation was made into the rate of annual earnings for
parking space for several New England cities including Hartford, as
a measure of the value of the parking space available on top of the con-
duit, Information was received from State and municipal authorities
and private operators on rates of return from public metered lots leased
to private operators and privately-owned and operated facilities, The
annual rate varied from $, 45 a square foot for metered parking in a '
Boston suburb to $3, 00 per square foot for private lots in Boston., In
Hartford, the net annual return per square foot for parking amounts
to $1, 00 under current conditions. There are 160, 000 square feet of
conduit surface on which parking will be available, The estimated annual
benefit amounts to $160, 000,

The total tangible annual benefits to the project amount to
$2, 790, 000 based on the provision of a 25-foot diameter aux111ary con~
duit, Adjustments to estim ated losses in the headpool areas were made
to increase the storage pool elevation from 49, 8 feet to 51, 8 feet, mean
sea level and provide a 22-foot auxiliary conduit, Negative benefits
were derived and deducted from the $2, 790, 000, The adjusted total
tangible annual benefits to the recommended project providing a 22-foot
diameter auxiliary conduit amount to $2, 740, 000,

47. REDEVELOPMENT BENEFITS, - Senate Document No, 97 of the
87th Congress directs that where areas have been designated as Re-
development Areas by the Redevelopment Administration, the project
benefits shall be considered as increased by the value of the labor and
other resources required for project construction and expected to be used
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in project operations, project maintenance and added area employ-
ment during the life of the project to the extent that such labor and
resources would - in the absence of the project - be unutilized or. under-
utilized, | |

The City of Hartford has been designated as a Title IV Redevelop-
ment Area under P. L, 89-136 by the Economic Development Adminis -
tration of the U, S, Department of Commmerce., A sizeable proportion
of the construction industry's work force is unemployed and the projectl
will draw its workers from this pool.

The records of this office indicate that on the average civil works
project, the labor cost approximates 27 péercent of total construction
cost, It is noted that a large part of this project consists of a tunnel
which normally requires a special work crew so the total cost is not to
be used. However, only about half of the tunnel will be driven, the rest
will be cut and cover or normal construction, The construction cost in-
volved will therefore be $20 million of normal construction and one-half
of the $25 million tunnel cost or a total of $32. 5 million, The estimated
labor component is 27 percent of $32, 5 million or $8. 775 million,

It is regular practice for a contractor to bring a skeleton crew of
his own men on to a job and fill the rest of his requirements from the
local labor pool. It is estimated that 75 percent of the laborers will be
locally hired for this project. While not all of the labor put to work
will come from the rolls of the unemployed, the jobs that they leave will
be filled by people from the unemployed or under-employed rolls so that
the entire 75 percent is used. It is estimated that the work will take
three years to complete, With interest at 3-1/4 percent the derivation
of the annual redevelopment benefit is as follows:

$8, 775 x . 75 = $6. 58125 million
st yr. 1,58125 x PW| = .9685 = 1, 531, 490

2nd yr, 2.5 x PWZ = .9380 = 2,345,000
3rd yr. 2,5 x PWj5 =.9085 = 2,271,200

Total P. W. $6,147, 690

Annual Benefit = $6,147, 690 x (CRF - 3-1/4% - 100 yrs, ). 033883 =
. ' $208, 302

Called $208, 000
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A benefit for unemployed labor put to work for maintenance and
operation of the completed project is not claimed as the city will do
this with their own regular force. ' '

48, SUMMARY OF BENEFITS, - A" summary of the total average annual
benefits creditable to the project for flood control based on completing the
conduit extensions, a 22-foot diameter auxiliary conduit and appurtenant
works, are set forth below: ' '

Benefit Category . Amount
Flood Damages Prevented $2, 450, 000
Business Activity 180, 000
Parking Facilities 160, 000
Total average annual benefits $2, 790, 000

providing a 25-foot dia, aux-
iliary conduit

Negative benefits based on es-
 timated additional losses in o
- headpool areas - 50,000

Adjusted total .a.verage annual
benefits providing a 22-foot dia,

auxiliary conduit $2, 740, 000
Redevelopment Benefits 208, 000

TOTAL AVERAGE ANNUAL :
BENEFITS $2, 948, 000

49, ECONOMIC ANALYSIS, - A summary of average annual costs,
- average annual benefits and the benefit-cost ratic for the Park River
Local Protection Project is shown in Table 4.

TABLE 4

SUMMARY OF COSTS AND BENEFITS

First Costs
Federal $ 51,400, 000
Non=-Federal 1, 600, 000
Total First Cost  § 53, 000, 000
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Annual Costs

Federal $ 1,826,000
Non=Federal ' 147, 000

Total Annual Costs $ 1,973,000

Annual Benefits $ 2,948,000
Benefit-Cost Ratio ' 1.5t0 1,0

O. LOCAL COOPERATION

50, GENERAL. =~ In accordance with Section 3 of the 1936 Flood Con=~
trol Act, as amended, local interests will be required to provide the
items of local cooperation as outlined in the Project Document and
included in Paragraph 4 of this report, Three additional requirements
of local cooperation and participation responding to changes since
project authorization are that local interests will replace the roadway,
- walks and utilities at Farmington Avenue, alter and relocate buildings,
utilities, highways and facilities necessary for project construction,
and comply with the Uniform Relocation Assistance and Real Property
Acquisition Policies Act of 1970, P, L. 91-646.

51, LOCAL ASSURANCES, - A request for formal assurances from
the Greater Hartford Flood Commission and the State of Connecticut
will be made after approval of the Phase II ~ General Design Memoran- .
dum. Construction of the Park River Local Protection Project will
require non~Federal interests furnish assurances imposed by the au-
thorizing document and current additional requirements satisfactory

to the Secretary of the Army that they will:

a, Provide, without cost to the United States, all lands, ease-
ments, and rights-of~way required for construction and operation of the
works, including lands for pumping stations and spoil disposal areas;

b, Hold and save the United States free from damage due to the
construction works;

c, Maintain and operate all the works after completion in ac-
cordance with regulations prescribed by the Secretary of the Army;
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d, Upon completion of the conduit construction, replace pave-
ments, sidewalks, drainage and other appurtenances, including those
at Broad Street, Flower Street, Laurel Street and Farmington Avenue,
and bear the cost of removal, replacement, and modification to sewers,
drains, utilities, or highways beyond the aréea required for excavation
and construction of the projects;

e, Prevent changes in the headpool ponding areas which would de-
crease the effectiveness of the improvements and if ponding areas and
_capacities are impaired, promptly substitute equivalent storage capacity;

f. Undertake all practical measures to prevent pollution from
entering the Park River conduit system;

g. Provide without cost to the United States all alterations and
relocations of buildings, utilities, highways and other facilities made
necessary by construction of the project;

h., Comply with the requirements specified in Sections 210 and
305 of Public Law 91-646, 91st Congress, approved 2 January 1971
entitled "Uniform Relocation Assistance and Real Property Acquisition
Policies Act of 1970, "

52, MEASURES BY LOCAL INTERESTS. -

a. Flood Plain Zoning, - Local interests have established zoning
ordinances and encroachment lines up to elevation 52 feet, mean sea
level, in the headpool areas above the conduit entrances on the North
and South Branches. The Greater Hartford Flood Commission controls:
new developments, use, or filling within the designated flood plains,
Permits for such action are issued and approved by the Commission and
users of the flood plains must provide equivalent water storage capacity
before encroaching upon the headpool ponding areas,

b. Armory Pumping Station, ~ In addition to the construction of
conduit Sections 1, 3, 6 and 8, the Connecticut State Highway Department
and the Greater Hartford Flood Commission jointly constructed the
substructure for the Armory Pumping Station including four sluice gates
and a portion of the low-level drainage system at a cost of $233, 000,
Since Section 2 of the conduit extension was not constructed and interior
runoff would continue to flow into the open river section, the pumping
station could not be utilized for flood control. Work was delayed pending
construction of conduit Section 2, Completion of the Arrﬁory pumping
station will be accomplished as part of the local flood protection works in
conjunction with the construction of conduit Section 2,
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c. Sanitary and Storm Sewers, - The Metropolitan District Com-~
rnission and the city of Hartford have a continuing program, starting
about ten years ago, of separating the sanitary sewers and the storm
drains. The capacity of the existing sewage treatment plant was in-
creased to handle larger flows resulting from heavy rainfall, These
measures reduce pollution entering the Park River conduit system,

d., Land Acquisition, ~ Real estate required for the construction
of conduit extension sections 2,4, 5 and 7, the junction structure and the
Riverside Street pumping station have been acquired by the Greater Hart-
ford Flood Commission at a cost of about $300, 000, The Hartford Court
of Common Council accepted and approved all the assessments of benefits
and damages against the owners of properties affected by the extension
of the Park River conduit, The layout of the land taking was adopted by
the Court of Common Council on 9 October 1961 and amended on 8 Octo-
ber 1962,

53. VIEWS OF LOCAL INTERESTS. - Meetings have been held with
local officials to keep them advised of the flood control features of the
project, to exchange ideas, and to keep them informed of the total es~
timated project cost and non-Federal costs, The general plan, project
features and project costs were outlined and discussed at the Public
Meeting held on 17 October 1972 in Hartford, Connecticut,

Officials of the City of Hartford, the Greater Hartford Flood
Commissicn and the Connecticut State Department of Environmental
Protection have expressed their intentions and willingness to cooperate
and participate in the local flood protection works by their letters of
concurrence included in Appendix A as Exhibits 2, 3,4 and 15, Local
officials have also demonstrated outstanding initiative by constructing
highway improvements and pumping stations compatible with long term
flood control measures. The strong interest indicated by local business
and civic groups reinforces the intent of local officials to fulfill the re-
quirements of local participation. ‘

54, . NON-FEDERAL COSTS. - Non~Federal estimated costs amount to
$1, 600, 000 including $1, 100, 000 for lands and damages and $500, 000
for relocations, Interest during comstruction is estimated at $78, 000,
Non-Federal interests will pay the total investment cost amounting to
$1, 678,000, Upon completion, the local protection works will be main-
tained and operated by the Greater Hartford Flood Commission at an
annual cost currently estimated at $90, 000,
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The Greater Hartford Flood Commission located at 550 Main.
Street, Hartford, Connecticut, 06103, is responsible for fulfillment
of the costs and requiferhents of local cooperation and participation
acting in the name and on behalf of the City of Hartford. Honorable
George A, Athansen, present Mayor of Hartford, desires construction
and completion of the flood control system and has indicated his inten-
tions of providing the necessary funds to the Commission., Local in-
terests are very willing and able to meet the requirements and costs of
non-Federal participation,

P. DEPARTURES FROM 'I'I-IE AUTHORIZED PLAN

55, DEPARTURES, ~ The following modifications and changes from
the project document were made during investigations to reaffirm and/or
reformulate the authorized plan:

a. The proposed headwall south of Farmington Avenue on the
North Branch Park River was eliminated and conduit Section 9 has been
added extending from the north end of Section 8 to a point about 935
feet north of Farmington Avenue, A concrete headwall and earth dikes
would be provided at the north end of conduit Section 9. '

b, The Armory pumping station designed and partially con-
structed by the Connecticut State Highway Department and the Greater
Hartford Flood Commission would be completed at Federal cost as part
of the local flood protection works, Remaining work to be accomplished
consists of the superstructure, furnishing and installing pumps and
equipment, and constructing the unfinished portion of the drainage facili-
ties, '

56, REASONS FOR DEPARTURES,

a. The construction of conduit Section 9 would prevent flooding
and damages along the reach of the North Branch Park River north of
the Farmington Avenue roadway and along this main and busy traffic
artery, In addition, the conduit extension would assure a high degree
of flood protection to this remaining highly developed urban area, The
inadequate waterway opening of the Farmington Avenue bridge would be
removed eliminating a restriction to flood flows which otherwise would -
remain with construction of a headwall at the authorized location.
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The Section 9 conduit extension with headwall and dikes in the
upstream area in lieu of the authorized headwall at Farmington Avenue,
would eliminate other economic and adverse social and environmental
effects as well as disruptive project features subjecting the Corps to
critical review, Justification of the conduit extension, Section 9, is
included in Section I of this report, Plan Formulation,

b, The Armory pumping station is needed as an integral part
of the Park River local flood protection works to realize the full flood
control benefits of the project. The pumping station would control
runoff and intérior drainage which would otherwise pond over the con-
duit extensions and adjacent lands, Detailed studies will be made during
- the Phase II - GDM to determine the optimum use and capacity for the
Armory Pumping Station in conjunction with the Riverside Pumping Station,

Q. STATEMENT OF FINDINGS

I have reviewed and evaluated, in light of the overall public
interest, the documents concerning the proposed action, as well as the
stated views of other interested agencies and the concerned public,
relative to the various practicable alternatives in accomplishing local
flood protection along the Park River and the North and South Branches
in the city of Hartford, Connecticut,

The possible consequences of these alternatives have been studied
according to environmental, social well-being, and economic effects,
including regional and national development and engineering feasibility.

In evaluation, the following points were considered pertinent:

a. Environmental Considerations. From an environmental stand-
point, I have selected the optimum plan which will afford more enhance-
ment than adverse effects, The recommended project will have bene-
ficial effects on flood control, water guality, pollution, aesthetics, land
traffic, recreation and urban development. The impact of the recom-
mended project on the natural environment would be negligible as most
of the Park River is already enclosed in conduits. Only minimal vestiges
of a natural environment remain and no possibility exists for a reversal
in the urbanization process and restoration of the natural environment,
The connecting sections of conduit will improve the aesthetic quality of
the area by eliminating open channels as well as have a beneficial effect
on the water quality by cutting down on material added to the river from
erosion, The recommended project will also have beneficial effects by
allowing more area available for development as business, residential
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or recreational areas. Overall, the project would minimize the
danger of :Eloodmg in the low-lying areas of Hartford, along with the
destruction and hazards associated with flooding; resulting in an up-
grading of the urban environment and aesthetics as well as improving
pedestrian and vehicular traffic over the conduits. The project offers
no opportunity to benefit fish and wildlife resources, nor will it have
any adverse effects upon these rescurces, No adverse environmental
effects are known or anticipated if the project is implemented, How-
ever, increased siltation and temporary turbidity is expected during
construction, Measures will be taken to hold these effects to a minimum,
In addition, some vegetation will be destroyed in the area of the chan-
nel improvement and this condition will prevail until revegetation is
accomplished, ' '

b. Socidl Well-Being Considerations, I find that the overriding
social well-being consideration in the Hartford area is the reduction of
the flood hazard that has caused tremendous damages and human suf-
fering as well as restricted normal and higher utilization of land within
the city., The recommended project will provide a high degree of pro-
tection resulting in greater community cohesion and ensuring availa-
bility of public facilities during times of flooding, Construction of the
flood control improvements will make possible higher utilization of the
area for the planned urban renewal and redevelopment projects which
will improve the physical and social environment of not only the project
site, but the entire Hartford area. Enclosure of the open channel sections
- will also eliminate a serious safety hazard which has accounted for seven
drownings in the past,

: c. Engineering Considerations. From an engineering standpoint,
I ha.ve selected the project that would provide the highest degree of flood
protection feasible because of the highly urbanized nature of the project
area. Although constraints exist on increasing the size of the twin -rec-
tangular concrete conduit sections, flood control excess benefits have been
maximized to determine the most economical and feasible size for the
auxiliary conduit. I have selected the size of a 22-foot diameter auxiliary
conduit as having the least social, economical and environmental impact

on the headpool areas as well as imposing the least detrimental effects

on the activities in the Hartford area. The recommended project was found
to be the most practical method of meeting the flood control needs in the
Hartford area. Other considered project alternatives including non- -
structural measures did not meet the criteria and requirements for various
economic, social and environmental reasons,

d. Economic Considerations. From an economic standpoint, T
have selected the economically optimum plan by providing a high degree
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of flood protection and enhancement of social well-being and economic
growth, The recommended project will have a net effect of increasing
employment, tax revenues, and property values and will preserve and
stimulate further growth in the protected area,

e. Other Public Interest Considerations. I find that the desires
of locdl interests as well as the repeated requests for extending the
existing conduit Section 8 north of Farmington Avenue, are feasible and
economically justified based on a combination of tangible and intangible
benefits, This extension of the flood control improvement will enhance
the social well-being and economic and environmental aspects in the
Hartford area, o

I find that the proposed action, as developed in the Plan Formu-
lation and Recommendations, is based on thorough analysis and evalua-
‘tion of various practicable alternative courses of action for achieving
- the stated objectives; that wherever adverse effects are found to be in-
volved they cannot be avoided by following reasonable alternative courses
of action which would achieve the Congressionally specified purposes;
that where the proposed action has an adverse effect, this effect is either
ameliorated or substantially outweighed by other considerations of na-
tional policy; that the recommended action is consonant with national
policy, statutes, and administrative directives; and that on balance the
total public interest should best be served by the implementation of the
recommendations,

S Mhason—

HN H. MASON
lonel, Corps of Engineers’
Division Engineer
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R, RECOMMENDATION | | -

57. TREATMENT RECOMMENDED. - It is recommended that the
project plan, consisting of twin-rectangular conduit extension sections
‘along the Park River, the North Branch and a short section on the
South Branch; a junction structure; pumping stations; a headwall and
dike on the North Branch; and the auxiliary conduit; submitted in this
memorandum, be approved as the basis for preparation of the Phase II-
General Design Memorandum for the Park River Local Protection Proj-
ect, It is further recommended that the departures from the project

- document of extending the conduit and headwall north of Farmington
Avenue on the North Branch Park River and of completing the Armory
Pumping Station be approved,
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APPENDIX A

LETTERS OF COMMENT AND CONCURRENCE

PARK RIVER LOCAL PROTECTION

LETTER DATED

14 March 1973-

16 Jan 1973

14 Nov 1972
2 June 1972

24 Oct 1972

3 July 1972

30 June } 972

30 June 1972_ .

29 June 1972

15 Aug 1972

2} Aug 1972
5 July 1972
11 Sept 1972

3 July 1972

15 April 1969

HARTFORD, CONNECTICUT '

CONTENTS

AGENCY

U.S. Environmental Protection Agency

Conn, Department of Environmental
Protection

- City of Hartford

' Greater Hartford Flood Commission

U. S, Dept. of the Interior, Fish and
Wildlife Service

Conn. Department of Transportation
The Metropolitan District, Hartford

U, S, Department of Agriculture, .
Soil Consgervation Service

U, S, Department of Transportation,
Federal Highway Administration

Conn, Department of Agriculture

U.S. Department of the Interior,
National Park Service

U. S, Department of the Interior,
Bureau of Outdoor Recreation

Department of Housing and Urban
Development

Connecticut Public Works Department

Greater Hartford Flood Commission

EXHIBIT

1

10

11

i2

13

14

15



/,5' ] "UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
sy & ' REGION |
%_ 2
3 & JOHN F. KENNEDY FEDERAL BUILDING - ROOM 2303, BOSTON, MASSACHUSETTS 02203

March 14, 1973

Mr. John W. Leslie, Chief

Engineering Division

Department of the Army

New England Division, Corps of Engineers
424 Trapelo Road

Waltham, Massachusetts 02154

Dear Mr, Leslie:

We have reviewed the Design Memorandum No, 2, Phase I -~ Plan
Formulation for the Park River Local Protection Project; Hartford,
Connecticut., We found no changes in the plan that would alter our
previous comments on this project concerning water quality. We do feel,
_however, that as a part of the plan formulation, the various impacts of the
construction itself should be considered. Noise from construction equipment,
- increased siltation and dust resulting from earth-moving and traffic con-
gestion are several of these potential problems. The noise, dust and
traffic problems are critical due to the location of the werk in a densely
populated area, The severity of these problems might be minimized through
regulating the timing of the work. We recommend that such mitigative measures
be considered to minimize adverse impact on the local enviromment,

We appreciate the opportunity to comment on this plan and would 1ike to
keep informed of its progress,

Sincerely yours,

L/C)gu{la¢¢ éf— sjftﬂ;izvuzj

Wallace E, Stickney, P E.
Chief
Environmental Impact Branch

EXHIBIT 1



- STATE OF CONNECTIGUT
DEPARTMENT OF ENVIRONMENTAL PROTECTION

STATE OFFICE BUILDING HarTFORD, ConNEcTICUT 06115
January 16, 1973

Colonel John H. Mason
Division Engineer .

New England Division

Corps of Engineers

424 Trapelo Road -
Waltham, Massachusetts 02154

Re: Park River Local Protection Project
Hartford, Connecticut

Dear Colonel Masons

~ After a careful review of the above-referenced project, we are
satisfied that the proposed project will have little or no adverse
environmental effects upon the area scheduled for improvement.

The need for completion of this vital flood control link in
the protection of such a highly urbanized area is recognized by the
Department of Environmental Protection.

I am sure that you can expect the state's cooperation in a

formal approval of the project when the project agreement is submitted
by the Greater Hartford Flood Commission.

At your service,

Sitn. sbsphoc

Dan W. Lufkin
Commissioner

EXHIBIT 2
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COURT Of' COMMON COUNCIL
250 MAIN STREET
HARTFORD, CONNECTICUT
(203) 566-6710 cLenk
COUNCILMEN ROBENT J, GALLIVAN
LLIN BENNETT
HOLABS R. CARBONE
LIAM A DNBELLA
RY M. HESLIN '
BER B, LADD
DRGE LEVINE
LYN A. MANTIN . : )
SHARD SUIBMAN. November 14, 1972

RGARKY V. TEDONK

This is to certify that at a meeting of the Court of Common.
~Council, November 13, 1972, the following RESOLUTION was
passed,

WIIEREAS, The City of Hartford in 1959 approved a flood
control system along the Park River, such system only partlally
completed because of lack of funds; and

WHEREAS, In 1968 although Congress authorized completion
of this project the necessary appropriations to carry it
out were not made; and

WHEREAS, Renewed interest in the completion of this project
may succeed In obtaining required federal funds; and

WHEREAS, Affirmative interest on the part of Council is
necessary before The Army Corps of Engineere can submit a
favorable report to Congress and thus be allowed to continue
with its design phase such a design phase at no cost to the
City; now, therefore, be it

RESOLVED, That the Court of Common Council repeat its

expression of interest in seeing the Flood Control Project
completed in order to protect the lives and Iinvestments of the

citizens of Hartford,
&/’25526157?5‘/<é? <
‘ Robert Gallivan, -

City Clerk

Attest:

Coples to: City Manager, Deputy Mayor Heslin, Greater Hartford
S Flood Commission and The Army Corps of Engineers.
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GREATER HARTFORD FLOOD COMMISSION

530 MAIN STREET
HARTFORDy, CONNECTICUT 06103

TELRPFEONE 540-0604

ssioners HAROLD F. KEITH

IOLI F, KEITH Chairman

JRGE B. KINSELLA June 2, 1972 ‘ GEORGE B. KINSELLA

B8 Ve MUIRRAY : Vice Chatrman

N C. PARSONS : . .

VARD PINNEY H ,q\:f;:el:n PINNEY

INEL H. PUTNAM : secretary

.LIAM J. REYNOLDS : GEORGE E. HEPPNER
Director. )

odBRSR 20

Counsel

Colonel John H. Mason

Deputy Division Engineer

Department of the Army

New England Division, Corps of Engineers
424 Trapelo Road

Waltham, Massachusetts 02154

Dear Colonel Mason:

Thank you for your letter of 18 May 1972 advising us that the Park
River Local Protection Project, authorized by the Flood Control Act of 1968,
Public Law 483, 90th Congress, is presently under design. This is good news
for the Greater Hartford Flood Commission and the City of Hartford.

It is my understanding that because of the lapse of time since the ,
original Park River Report was made, it will be necessary to first review
and restudy the entire project before design can be completed.

In the original study, the Corps of Bngineers found it unfeasible to
extend the North Branch Conduit across Farmington Avenue. It was proposed
to end the North Branch Conduit about seventy-five feet south of Farmington
Avenue and construct a headwall extending partly along the south street
line of Farmington Avenue,

The City of Hartford and the Greater Hartford Flood Commission feel
that there are advantages to extending the Conduit to at least the north
side of Farmington Avenue. One big advantage would be that Farmington
Avenue would be protected from flooding under design conditions. Farmington
Avenue is one of the City's main east-west traffic arteries. Present
design conditions estimate ponding beyvond the end of the Conduit to elevation
52 m.s.1l. Since the existing roadway on the Farmington Avenue Bridge is
at about elevation 50 m.s.l., under the standard project flood, this street,
one of the City's busiest major arteries, would be flooded to a depth of
two feet. If this were to happen, it could be very difficult to explain to
the public why Farmington Avenue was not protected.

The present Farmington Avenue Bridge has a rather limited waterway
opening. During the flood of August 1955, the bridge acted partly as a
dam during the high flows. Under present conditions, a design flood would
probably go over Farmington Avenue, even with a low Connecticut River stage
which might lowexr the theoretical ponding elevation to considerably less
than elevation 52 m.s.l.

EXHIBIT 4
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UNITED STATES
DEPARTMENT OF THE INTERIOR

FISH AND WILDLIFE SERVICE
'BUREAU OF SPORT FISHERIES AND WILDLIFE

U S POST OFFICE AND COURTHOUSE
BOSTON. MASSACHUSETTS 021082

0CT 24 1972

Division Engineer

New England Division

U. 5. Army Corps of Engineers
424 Trapelo Road

.Waltham, Massachusetts 02154

Dear Sir:

This is in reply to your letter of June 19, 1972, requesting our comments
on tlHe proposed Park River lLocal Protection Project in Hartford, Connecti-~
cut., The project was authorized by the Flood Control Act of 1968, Public
Law 483, 90th Congress. This report was prepared under authority of the
Fish and Wildlife Coordination Act (48 Stat. 401, as amended; 16 U.S.C.
661-666 inc,}. It has been reviewed by and has the concurrence of the
Bureau of Outdoor Recreation and the National Marine Fisheries Service.

It has also been coordinated with the Connecticut Department of Environ—
mental Protection.

We understand the proposed work consists of constructing 3,716 feet of
conduit, a junction structure, a headwall, an auxiliary conduit, and

a pumping station.

We have determined that there would be no enhancement opportunities or
adverse fish and wildlife effects associated with this work. Therefore,
we do not object to the construction of the project as described.

We appreciate the opportunity to comment on your plans.

Sincerely yours,

Wl W ol

ACTING Regional Director

EXHIBIT 5



STaTE OF CONNEC«IcUT
DEPARTMENT OF TRANSPORTATION
24 WoLcoTT Hill Roap PO . DRAWER A WETHERSFIELD, CONNECTICUT 06109

JFFICE OF THE

JOMMISSIONER - July 3, 1972

Mr, John W, Leslie

Chief, Engineering Division

Department of the Army

New England Division, Corps of Engineers
424 Trapelo Road '

Waltham, Massachusetts 02154

Dear Mr, Leslie: Re: Park River Local Protection
Project - Hartford, Comnecticut

This will acknowledge your letters of June 19, 1972, to Commissioner Wood and to
the Bureau of Highways inviting comments concerning the proposed Park River Local
Protection Project at Hartford,

As you noted in your letters sections 1, 3, 6 and 8 were built across and along
parts of the Park River in conjunction with Intexstate 84, The other sections,
junction structure, headwall, auxiliary conduit and pumping station are proposed
to supplement and extend the existing protective structures, The general plan
submittéd with your letters outlines the proposed work,

It is considered that the proposed conduit sections 2, 4, 5 and 7, the junction
structure and the pumping station can all be constructed without interference

with Interstate 84, other State highways or with the New Haven to Hartford section
of the Penn Central Railroad.

Preliminary engineering for Interstate 484, known as the Bushnell Connector,
between Interstate 84 near the State Armory and Interstate 91 near the existing
Park River conduit outfall is underway and will, in many places, be located over
the top of the conduit. Mr. S. T. Bothwell, Sr. of our Department has been in
contact with Mr, Frank Fogarty of your office concerning Interstate 484. Any
necessary strengthening or bridging of the conduit will, of course, be coordinated
between our designers and the Army Engineers,

The proposed auxiliary conduit crosses Interstate 91 and tracks of the Valley
Division of the Penn Central Railroad in the vicinity of the corner of Charter

Oak and Van Dyke Avenues. The design for these crossings will require coordination
with our Bureau of Highways and Bureau of Rail and Motor Carrier Services,

The proposed headwall at the north end of the Park River conduit extension
(section 8) is located just south of Farmington Avenue on State property which
may be required for construction of a connector from Farmington Avenue to
Interstate 84 to relieve local traffic congestion. As shown on your plan, the
proposed headwall would interfere with our comstruction of such a connector.

Your plan also shows dotted lines indicating that an expressway might be extended
at a later .date north of Farmington Avenue, up the valley of the north branch of

EXHIBIT 6
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"ER SUPPLY . ) TELEPHONE
—
IWERAGE

UG/ rel THE METROPOLITAN DISTRICT

HARTFORD PLAZA-P, O. BOX 800

278-7850

—

HARTFORD. CONN. 06101

-June 30, 1972

Attention of NEDED-R

Mr. John Wm, Leslie

Chief, Engineering Division

New England Division, Corps of Engineers
L2L Trapelo Road

Waltham, Massachusetts 02154

Dear Mr, Leslie:

We are indeed glad to learn from your letter of June 19, 1972, that
you are currently under design on the remaining sections of the Park River
Local Protection Project and the 22-foot diameter auxiliary conduit,

Rather than put various comments, recommendations, etc., on matters
which will affect both our Bureau of Public Works and Water Bureau in a
fetter, we suggest that an early across-the-table conference be arranged,

preferable at our Headquarters here in Hartford, to discuss these matters
in some detail.

In my own personal view, much more can be accomplished at the start

of design of a project by an across-the-table discussion, rather than by
letter.

Arrangements for such a session can be made by phone by calling ej-
ther the undersigned, Mr. Arthur Sweeton or Mr. H. A. Phillips.

Sincerely yburs,

SO WS ,.\

Gilbert U. Gustafson
District Manager

cc:  AWS
ERH
HAP
RGR
GUG
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UNITED STATES DEPARTMENT OF AGRICULTURE
SOIL CONSERVATION SERVICE

Mansfield Professional Park, Storrs, CT 06268

June 30, 1972

Mr. John Wm. Leslie, Chief
Engineering Division

U. S. Army Corps of Engineers
424 Trapelo Road

Waltham, MA 02154

- Dear Mr. Leslie:

Your letter of June 19, 1972 and the accompanying. maﬁ regarding the prélimi-"
ary plans for the proposed local protection project on the North and South
Branches - Park River has been received.

The Soll Conservation Service and the local sponsér have éompleted channel
works of improvement on the South Branch-Park River from Hamilton Street
to Newfield Avenue in accordance with the Work Plan approved in March 1961L.

Under construction at the present time and due for completion during this
construction season is the section of Trout Brook from the Penn Central
Railroad Bridge upstream to the vicinity of South Quaker Lane in West
Hartford. A contract has been awarded to construct the intervening section
of the channel from Newfield Avenue to the Penn Central Railroad Bridge on
Trout Brook. The Newfield Avenue Bridge is to be rebuilt by the City of
Hartford in the future, but no construction is planned at preseunt.

A portion of Piper Brook, immediately tributary to the South Branch-Park
River, will be constructed to Soil Consegrvation Service design requirements
by the town of West Hartford Redevelopment Agency south to the Newington
town line. A portion of this proposed work in the vicinity of New Britain
Avenue, 1s to be constructed in conjunction with the Soil Congservation
Service contract mentioned above.

On Rockledge Brook, a tributary of Trout Brook, a short section of a
closed conduit has been constructed.

Four floodwater retention structures and a natural retention basin,
Deadwood Swamp, have been completed and are under operations and maintenance
control by the Sponsor.

The remaining channel improvements to be installed in accordance with the
Work Plan are located in the upper reaches of Piper Brook and Mill Brook in
Newington, and another section of Trout Brook in West Hartford. Current
So0ll Conservation Service policy is to re—examine those proposed works of
improvement to determine whether or not changes in the watershed and

EXHIBIT 8
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S

U. 5. DEPARTMENT OF TRANSPORTATION
FEDERAL HIGHWAY ADMINISTRATION

REGION ONE
990 ethersfield Avenue
Hartford, Connecticut 0611l

June 29, 1972
* Eepartmen'b of the Army IN REPLY REFER TO:
¥ew England Division 0L-06.2
Corps of Engineers
L2l Trapelo Road
Waltham, Massachusetts 0215k

Dear Mr. Leslie:

Our vrimary concern would be the portion of the conduit passing un-
der Interstate loute 91 between the steel pile bents. A set of semi-
final plans for this particular area would be appreciated when design
has progressed to this stage.

It is our understanding that Mr. Bothwell of the State Department of
Transporbation has been in contact with Mr. F. ¥. Fogarty, Chief, Op-
erations Division on review of preliminary drawings for Project 63~
135, Interstate Route L8L.

Sincerely yours,

% /j cp/,{'ce:&c el

A, J. Siceardi
Division Engineer

EXHIBIT 9



Sil'A'FE OF CONNECTICu 1
DEPARTMENT OF AGRICULTURE

StaTeE OFFICE BUILDING Harrrorp, ConNecTICUT 06115

THOMAS 1. MESKILL

JOHM T. MACDONALD

F. P. FUTTNER

August 15, 1972

OEPUTY COMMISSIONER

NEDED-R

Mr. John Wm. Leslie, Chief

Engineering Division

Department of the Army

New England Division, Corps of Engineetrs
424 Trapelo Road

Waltham, Massachusetts 02154

Dear Mr, lLeslie:

Thank you for your letter of Junme 19, 1972 regarding the
proposed local protection project involving the Park
River in Hartford.

Inasmuch as this project is mainly within the city, I cannot
foresee any agricultural problems.

‘§iaeere1y yours,

Y\ el ity

John T. Macdonald
Commissioner

JTM/ebp

 EXHIBIT 10



United States Department of the Interior
NATIONAL PARK SERVICE

NORTHEAST REGION
143 SOUTH THIRD STREET
PHILADELPHIA, PA, 19106

IN REPLY REFER TO:

L7k27 | :
MER(CF ) AUG 211972

Mr. John Wm. Leslie

Chief, Engineering Division

Department of the srmy

New England Division, (orps of Engineers

Li2ly Trapelo Road

Waltham, Massachusetts 02154

Dear Mr. Leslie:

We regret the delay in responding to your letter requesting our
comments on the proposed Park River Local Protection Projecte

As far as we can détemine, no historical sites of Federal, State
or local concern are affected by this project. We would, however,
suggest you contact the Hon. John F, X. Daveren the State Iiaison

Officer for Historic Preservation to confirm our determination.

Sincerely yours,

Q0 noid) 01, Gimtsetd
David A. Kimball

Chief, pederal, State & Private
Agency Assistance

EXHIBIT 1



UNITED STATES
DEPARTMENT OF THE INTERIOR

BUREAU OF OUTDOOR RECREATION
FEDERAL BUILDING
1421 CHERRY STREET
PHILADELPHIA, PENNSYLVANIA 19102

IN REPLY REFER TO:

JUL 0 51972

Mr. John Wm. Leslie

Chief, Engineering Division

New England Division, Corps of Engineers
424 Trapelo Road

Wlatham, MA 02154

Dear Mr. Leslie:

This is in response to your letter of June 19, 1972
regarding the proposed Park River Local Protection Project
in Hartford, Connecticut. We are presently unable to
conduct a detailed study of this project and we have

no comment at this time.

The oppoftunity to review and comment on your proposal
is appreciated.

Sincerely yours,

s, _
call :

Earl C. Nichdls

Assistant Regional Director, Planning

and Land and Water Resource Studies

EXHIBIT 12
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S *§ DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT  AREA OFFICES

‘0 a _ . Boston, Massachusetts
'b"-ln “‘.5‘ : AREA OFFICE Hartford, Connecticut

L]
999 ASYLUM AVENUE, HARTFORD, CONNECTICUT 06105 Manchester, New Hampahice
REGION |
REGIONAL OFFICE : September 11, 1972

BOSTON, MASSACHUSETTS
IN REPLY REFER TO:
»

Mr. John Williem Leslie, Chief 1+ 2FMR~2
Engineering Division L

Department of the Army

New England Division

Corps of Bngineers

L2k Trapelo Road

Waltham, Magsachugetts 02154

| Dear Mr. Leslie:

Subject: Proposed Park River Local Probechion Project (NEDED-R) .
Hartford, Commecticut '

This office has reviewed the proposed Park River Local Protection
Project submitted June 19, 1972. We have no comments concerning
the proposed project. .

Daniel P. Kolesar
Director
Operations Division

EXHIBIT 13



STATE OF CONNECTICUT

PUBLIC WORKS DEPARTMENT
State Ormice Buoina  * Hartroro. Connecricur 06115

July 3, 1972

IN REPLY REFER TO:

NEDED-R

Department of the Army

New England Division, Corps of Engineers
424, Trapelo Road .

‘Waltham, Mass. 02154

" Attn: Mr. John Wm. Leslie
Chief, Engineering Division

Dear Mr. Leslie:

Thank you for your letter of June 19, 1972, requesting
our comments regarding the Park River Local Protection
Project in Hartford, Conn.,

This department has no comments in reference to the
proposed project. We are therefore forwarding a copy of
your letter to the Department of Envirommental Preotection
for their information and possible comments.

Very truly yours,

Coreirtionds

Edward J. Kozlowski
Public Works Commissioner

EXHIBIT 14



GREATER HARTFORD FLOOD COMMISSION

11 ABYLUM STREET
HARTFORD, CONNECTICUT 06103

TELBFHONE 3522:-9208 .
HAROLP F. KEITH

Commissioners Chairman

HAROLD F. KEITH | April 15, 1969 GEORGE B. KINSELLA -
GEORCE B. KINSELLA ) . Yice Chairman
JAMES V. MURRAY . H. WARD FINNEY
JOHN C. PARSONS Secretary
H. WARD PINNEY .
_ PHILIP C. SMITH
LYONEL H. PUTNAM . o
ALEXANDER A. GOLDFARB
Coungel .

Colonel Frank P. Bane
Division Engineer

U. S. Army Corps of Engineers
New England Division

L2l Trapelo Road

Waltham, Massachusetts 02154

Dear Colonel Bane:

Your request of 2l February 1969 that the Greater Hartford
Flood Commission, acting for the City of Hartford, reaffirm its
assurance of local cooperation in “the project for flood pro-
tection on Park River, Connecticut" as authorized under Section
202 of Public Law 483, 90th Congress, has been reviewed by this
Commission. : '

The Commission has directed that I provide you with such
assurance in the manner prescribed as follows: '

"This will certify assurance of capability and willingness
of the Greater Hartford Flood Commission to provide the re- '
quirements of local cooperation or reimbursement outlined in ‘
your letter of inquiry regarding the Park River project. These
requirements will be provided at the time requested by the
Division Engineer, U. S. Army Corps of Engineers, in accordance
with applicable legislative authority ggverning the project

ruly yoygs

old F.'Kelt
JChairman

Ver,

M
cc with original

EXHIBIT 15
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APPENDIX B

PROJECT COST AND ESTIMATES

PARK RIVER LOCAL PROTECTION

CONNECTICUT RIVER BASIN

HARTFORD, CONNECTICUT

CONTENTS
Paragra..ph o Subject ' Page No.
1 CONSTRUCTION COSTS B-1
2 UNIT PRICES B-1
3 CONTINGENCIES, ENGINEERING AND
OVERHEAD B-1
4 INTEREST DURING CONSTRUCTION ‘B-1
5 ANNUAIL CHARGES B-1
: a) Interest and Amortization B-1
b) Maintenance and Operation - B-2
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APPENDIX B

PROJECT COST AND ESTIMATES

PARK RIVER LOCAL PROTECTION

CONNECTICUT RIVER BASIN

HARTFORD, CONNECTICUT

1. CONSTRUCTION COSTS - Principal construction items were esti-
mated on the basis of a preliminary design, the plans, sections and
details of which are shown on plates following the text of the report.

A summary of the total cost of the project including Federal and non-
Federal costs, estimated at $53,000,000, is shown in Table B-1, A
detailed breakdown is shown in Table B-4. The feature of lands and
damages includes the additional costs for resettlement and acquisition -
as required under the Uniform Relocation Assistance and Real Proper-
ty Acquisition Policies Act of 1970, P. L. 91-646. The cost estimate
also reflects a small increase over the last reported estimate in the
PB-3 of 1 July 1972, in which the project first cost was $51, 800,000,

2. UNIT PRICES - Unit prices at the 1973 price level are based on
average cost for constructlon of comparable conduit pro_]ects in the
Greater Hartford area.

3. CONTINGENCIES, ENGINEERING AND OVERHEAD - The con-
struction and relocation cost estimates have been increased 20 percent
to cover contingencies. Costs of engineering and design, and super-
vision and administration, are estimated lump sums, based on exper-
ience, evaluation of the site and project, and comparison w1th simi-

lar projects in the area.

4, INTEREST DURING CONSTRUCTION - Accrued interest during con-
struction is computed on the basis of a three-year construction period.
This was derived by multiplying the total construction expenditures by
the 3.25 percent interest rate and by one-half of the construction
period in years. The Federal and non-Federal investment costs in-
cluding accrued interest during construction are shown in Table B-2,

5. ANNUAL CHARGES - A breakdown of annual charges is shown in |
Table B-3. ‘

a) Interest and Amortization - The project is considered to have
an economic life of 100 years. Interest is computed at 3,25 percent
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amortized over a 100-year period, The Greater Hartford Flood Com- .
mission furnished satisfactory assurances by letter dated 15 April 1969
in conjunction with the Water Resources Council's policy on revised
interest rate for water resources projects. This letter is included as
Exhibit 15 in Appendix A. More recent concurrence and willingness
to participate in the construction of the project is expressed by the
Greater Hartford Flood Commission in their letter of 2 June 1972, in-
cluded as Exhibit 4 in Appendix A,

b) -Maintenance and Operation - This item is estimated on the
basis of experience with other similar projects in the area. "Included
are costs for maintenance of the project structures and for operatmn of
the project during periods of flood conditions, Also included are opera-.
tional procedures of the sluice gates and pumps and other permanent
operating equipment and gages. In determining the operation and main-
tenance annual charges, estimated at $50,000, a 100-year econormc
life was used for the project.

¢) Major Replacements - An allowance of $40,000 as shown in
Table B-3, is made for the replacement of items deemed. to have a usable
life of less than the 100-year life of the over-all project.. :

6, LANDS AND DAMAGES - This item reflects the cost to local inter-
ests for lands required for the conduits, temporary construction ease--
ments, relocation assistance to occupants, and severance damages. A
detailed breakdown of lands and damages is given in Table B-4., The
conduit extensions will be constructed within the banks of the streams.
The auxiliary conduit will be constructed principally within street.
rights-of-way. Where the conduit passes under private property, per-
manent easements will be secured. Local interests will be required to
provide spoil areas; however, it is anticipated that, at the time of con-
struction, fill will be in demand and surplus material from the project
construction may be sold. -

The entire project will require that about 12 acres be taken in per-
manent easement, of which about 9.5 acres are required for the auxili-
ary conduit subsurface easement, An additional area of about 9.5 acres
has been acquired in fee by the Greater Hartford Flood Commission. '
Approximately 24 acres will be required for temporary construction
easements of which about 9 acres are of public ownership and 15 acres
of private ownership. A two-story brick garage will be acquired, and
5 paved parking areas will be affected during construction. '

7. RELOCATIONS - Costs shown in Table B-4 include replacemeﬁt by
local interests of paving, sidewalks and other appurtenances at the four
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locations where existing bridges will be replaced by the conduit exten-
sion. Also included is the relocation of the existing 54-inch sanitary
sewer line which is adjacent to the location of the proposed extension,
section 9, above Farmington Avenue. At a number of locations, the
drains, sewers, and utilities will require relocation outside the area
required for construction of the conduits. '



TABLE B-1

ESTIMATED FIRST COST

SUMMARY

Non-Federal

Lands and Damages
Relocations

Total non-Federal First Cost
Federal
Pumping Stations
Conduit Extension
Auxiliary Conduit
Engineering & Design
Supervision & Administration

Total Fede:ral First Costs

TOTAL FIRST COST

TABLE B-2

$

$

1,100,000
500,000

1, 600, 000

1,400,000
17,500, 000
25, 300, 000

3,900,000 -

3,300,000
51,400,000

53,000,000

ESTIMATED TOTAL INVESTMENT

Federal

First Cost ~
Interest During Construction

Total Federal Investment

Non-Federal

First Cost .
Interest During Construction

Total Non~Federal Investment

TOTAL INVESTMENT

51,400,000

2,500,000

53,900,000

1, 600, 000
78, 000

1,678,000

55,578,000.



TABLE B-3

ESTIMATED ANNUAL COSTS

(100-YEAR LIFE)

Federal

Interest & Amortization on Investment
(.03388 x $53,900,000)

Non«Federal

Interest & Amortization on L
Investment (.03388x $1,678,000) $ 57,000

' Major Replacements 40 ,‘000
Maintenance & Operation 50, 000

. Total Non~Federal
TOTAL ANNUAL COSTS
TOTAL ANNUAL BENEFITS

BENEFIT -COST RATIO

B-5

1,826,000

147,000
1,973,000
2,948,000

1.5t0 1.0°



TABLE B-4

DETAILED COST ESTIMATE
(1973 Price Level)

01, Lands and Damaﬁges

Conduit Section 9, Fee
and Jor Permanent Easement:

Private Lands | $ 207,000
Improvements - ‘ 20, 000
Severance Damages ' - 50, 000

Temporary Construction Easements R
Public and Private Lands 315, 000

Auxiliary Conduit
Permanent Easements on

Private Properties : o 50, 000
Administrative Costs B e 15,000
| | . | 657, 000

Contingencies, 15% ' .- - -100,000
Relocation Assistance ' 43, 000
Lands previously acquired by Local Interests 300, 000~

Total - Lands and Damages $ 1,100,000

02. Relocations

Replacement of: -
Broad Street ' $ 40, 000

Flower Street 40, 000

Laurel Street 40, 000
Farmington Avenue ' : 40, 000
Relocation of Existing Utilities . 80, 000
Relocation of 54'' Sanitary Sewer © 180,000
Contingencies . 80,000
Total - Relocations $ 500, 000



Estimated Unit Estimated

Description Quantity Unit Price Amount

13, Pumping Stations
Riverside Station:

Structure- 1 Job L. S. $ 400,000
Mechanical and Electrical Equip 1 ©~ Job L.S. + 270,000
Armory Station 1 - Job L.S. __ 500,000
. . ' 1,170,000
Contingencies ©. 230,000
1,400,000
30. Engineering & Design 100,000
31, Supervision & Administration , 100,000
Total - Pumping Stations $ 1,600,000 -
15,1 Conduit Extension
Preparation of site 1 Job 1. 8. 25,000
Clearing and Grubbing 1 Job 1. S, 10,000 -
Control of River 1 Job L. S. 500,000 -
Underpinning & protection of : - :
existing structures 1 Job. L.S. 125,000
Maintenance & control of
traffic : 1 Job L. S. 60, 000
Removal of buildings 1 - Job L, S. 35,000
Removal of bridges 1 ~ Job L. S, ' 30, 000
Excavation
Earth, general 190, 000 c.v. $2,00 380, 000 .
Rock, structure 43, 000 c.y. 8,00 344, 000
Rock, trench 1,800 c.y. 15,00 " 27,000
Borrow & Place ' :
Random Fill 160, 000 cev. 2.00 320,000
Pervious Fill 140, 000 - c.y.  3.00 420,000
Gravel Fill i4, 000 C. Ve 5,00 70,000
Broken Stone ' 9, 000 c.y. 10.00 90, 000
Conduit _ '
Reinforced concrete 78,000 c.y. 120,00 - 9,360,000
Access manholes 10 ea. 1700, 00 17,000
Furnishing & driving piles 100,000 lL.f. 17,00 1,700, 000
Side drains 10, 000 L f. 8, 50 85, 000
Drain chambers 1 Job L. S. 100, 000



3o,

Description

Drainage Facilities
R.C. Pipe
Manholes
Catch Basins
Storm Siphons
Sanitary Siphons

Seeded Topsoil

Rem. & Replace Utilities

Contingencies

Engineering & Design

. Estimated

31, Supervision & Administration

Total - Conduit Extensions

15,2 Auxiliary Conduit

Preparation of site

" Maint, & control of traffic

Control of water

Underpinning & _pr'ot. of bldgs,

-Excavation

- Earth, general
FEarth, tunnel
Rock, structure
Rock, tunnel

Borrow & Place
Pervious Fill
Gravel Fill
Random Fill

Furnishing and driving
steel sheet piling

Tunnel support steel

‘ Unit . Estimated
Quantity Unit Price Amount
1 Job L. S, 370, 000
1 Job L. S. 75, 000
1 Job L. S 15, 000
1 Job L. S 185, 000
1 Job L. S. . 65,000
12, 000 c.y., 7.00 84,000
| 1 ~Job  L,S. 60, 000.
14, 552, 000
2, 948, 000
17, 500, 000
1,600,000
1,300, 000
$ 20,400,000
1 Job  L.,S. 15,000
1 Job - - L.S. 75, 000
1 Job . IL.S. 150,000 -
1 Job. L.S.. 175,000
68, 000 c. Y. 2, 00 136,000
28, 000 Cc.y. 34,00 952, 000
26,000 c.y. 8,00 208, 000
145, 000 c.y. 34,00 4,930,000
28, 000 c.y. 3,00 84,000
2, 000 c.y. 5.00 10, 000
24, 000 c.y. 2,00 48,000 .
100, 000 s. f, 6. 00 600, 000
6, 000, 000 lbs. .50 3,000,000




- ' Estimated ) Unit Estimated

Description Quantity Unit Price Amount

Rock bolts 25,000 L {£. 8. 00 200, 000
Steel lagging 40, 000 1, f, 4, 00 160, 000
Liner plate~tunnel in

earth 1,100, 000 lbs, . 50 550, 000
Concrete, rass 3, 000 c.y. 80,00 240, 000
Concrete, reinforced 30, 000 c.y. 120,00 3,600,000
Concrete, tunnel lining 60, 000 c.y. 80.00 4,800, 000

Grout, tunnel in rock 1 Job L, S. 200, 000

Removal and replacement
Water lines, Sewer lines,
Drainage facilities & '
- Utilities 1 Job L.S. - 900, 000

Access manhole 2 ea.2, 500, 00 5, 000
Replacement of highway ‘
Pavement and sidewalks 1 Job L. S. 60, 000
- Seeded topsoil 1 Job  L.S. 6, 000"
Cofferdam . 1 Job L. 8. 75, 000
' 21,079, 600
Contingencies _ 4,221,000
: 25, 300, 000
30, Engineering & Design 2,200,000
. 31, BSupervision & Administration : 1,900,000
Total - Auxiliary Conduit $ 29,400,000
TOTAL PROJECT FIRST COST ~$ 53,000,000 |
D
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ENVIRONMENTAL STATEMENT

PREFACE

The attached Final Environmental Statement dated 16 July
1971 filed with the President's Council on Environmental
Quality on 1 September 1971 accompanies this Phase I submis-
‘sion of the General Design Memorandum as required by ER 1110~
2-1150, Appendix A, paragraph 2i, Data included in theFinal
Environmental Statement reflects information available as of
16 July 1971,

Since the Final EIS was completed, effort prior to and
during Phase I Plan Formulation has produced new data and
changes not reiflected in the Final EIS, such as the extension of
the conduit north of Farmington Avenue, Those data and changes
will be reflected in the updated Final Environmental Statement
as indicated in ER 1110-2-1150, Appendix A, paragraph 3i,

Section K of this Design Memorandum presents eaviron-
mental data available at the time of preparation of the memorandum.



16 July 1971

Environmental Statement

Park River Conduit

Hartford, Connecticut

Prepared by
Department of the Army
New England Division, Corps of Engineers
Waltham, Massachusetts



Park River Conduit, Hartford, Connecticut
{ ) Drait (X} - Final Environmental Statement

Responsible Office: U.S. Army Engineer Division New England, Waltham,
Mass,

1. Name of Action: Park River Conduit
{X) Administrative { ) Legislative

2. Description of Action: The proposal calls for expansion of the
present conduit system of the city of Hartford, Hartford County, Con-
necticut. This includes additional conduit construction, the addition
of a junction structure and a headwall on the North Branch, and
auxiliary conduit from the junction structure to the Connecticut River
and another pumping station.

3. 2, Environmental Impacts: The project will have berneficial effects
on flood control, water quality, pollution, sewage disposal, aesthetics,
land and water traffic, recreation and urban development,

b.. Adverse Environmental Effects: No adverse environmental
effects are identifiable, -

4. Alternatives: Additional reservoirs, modification of existing reser-
voirs, diversion of portion of South Branch of the Park River, channel
encroachment lines, protection plans and ''mo-development. " '

5. Comments Received;

Bureau of Sport Fisheries & State of Conn. Water Resources
Wildlife Comm. :

Federal Water Quality Adm. State of Conn, Dept. of Agriculture

Bureau of OQutdoor Recreation and Natural Resources

Greater Hartford Flood Commission

6. Draftstatement sent to CEQ 7 April 71

Final statement sent to CEQ '



U

—

1. Project Description, The Park River watershed drains 78,7 square
miles from the mouth of the river at Hartford, west to its headwaters,

“The Park River is formed by the confluence of the North Branch and the

South Branch of the Park River in the west central portion of the city of
Hartford, Connecticut. . The river flows easterly 2.2 miles through the
center of the city of Hartford and discharges into the Connecticut River
about a half mile north of the Charter Oak Bridge. The lower 5, 600

feet of the Park River was enclosed in a double barrelled reinforced
concrete pressure conduit in 1944, in order to protect the low level
areas of the city from floods caused by Park River run-off and Connecti~
cut River backup.

Since 1944, a large population increase has been experienced, re-
sulting in the expansion of Hartford and its suburbs into formerly un-
settled and rural areas of the Park River Basin, New commercial areas,
highways and industrial expansion have accompanied that growth, result-
ing in destruction of natural storage and increased run-off characteristics
in the basin, During the August 1955 record flood, serious flooding and
damage were experienced upstream of the 1944 conduit entrance in the
city of Hartford.

The proposed project entails an expansion of the present conduit
system, Included are four sections of twin barrelled reinforced concrete
conduit enclosing 3,716 feet of the Park River and its north and south
branches, These join conduit sections previously built by the Corps of
Engineers and the city of Hartford. In addition, a junction structure,
and a headwall on the North Branch are proposed. An auxiliary conduit
of circular cross section having a 22-foot inside diameter and a length
of 9, 100 feet is proposed, to extend from the junction structure to the
Connecticut River. A pumping station is also proposed to purmnp low level
drainage into the conduit in times of flood.

Authority for the project is granted under the Flood Control Act of -
1968, *

The benefit to cost ratio is 1. 3,

2, Environmental Setting Without the Project., Hartford is the capital

and the most populous city in the State of Connecticut, The proposed pro-
ject is located entirely - within the city limits, The environment is, there-
fore, urban in character, As is the case in most contemporary urban
areas, few vestiges of a natural environment remain, The urban environ-
ment present is typical of that in any large city, characterized by pave=
ment, residences, business buildings, industrial structures and the
appurtenances which are coincidental with them. '




5. Alternatives to the Proposed Actions: A thorough study of alterna-
tive solutions to the Park River problem was made. Such alternative
solutions were: ‘

a. Additional Reservoirs: The construction of flood control reser-
voirs in upstream tributaries of the Park River was studied as a method
of providing flood protection for the lower, built-up, flood-prone areas
in Hartford. A comprehensive study of topographic maps, supplemented
by field reconnaissance, revealed that the desirable sites have been uti-
lized by the Department of Agriculture for floodwater-retarding structures,
and that certain of the remaining sites considered were too far removed
from the industrial and urban damage centers to provide any significant.
reduction in flood levels or to warrant further study. Other sites were
abandoned when it was found that reservoir construction requiring acquisi-
tion of high value residential properties would be more costly than alter-
native flood control improvements in the lower basin, Thus this approach
was eliminated. :

b, Modification of Existing Reservoirs. A review of the eight un-
gated upstream detention reservoirs being constructed by the Department
of Agriculture was made with a view towards introducing modifications
which would allow them to be utilized for floodwater retention rather than
only for retardation., It was found that the cost involved in accomplishing
the necessary structural modifications would exceed the anticipated down-
stream benefits. Thus, this approach was impractical,

c. Diversion of Portion of South Branch, Park River. Two possible
means of diverting the flood flows of the South Branch, Park River were
investigated, Either plan would be more costly than providing conduit
capacity in the lower basin, and would add to flood flows in adjoining .
basins. Thus, this approach was impractical,

d. Channel Encroachment Lines, The State Water Resources Come-
mission has established channel encroachment lines from the outlet of
the Soil Conservation Reservoirs downstream to Albany Avenue on the’
North Branch, Park River, Plans for the establishment of similar lines
are being considered for the South Branch along with channel modification,
Establishment of these lines will be of value from a long range point of
view by controlling the construction of new structures in flood-prone areas
and thereby reducing future flood damages. However, this program does
not relieve present development from the impact of a standard project
flood (SPF), which is defined as a synthetic flood used by the Corps of
Engineers to measure the flood potentialities of a river basin, This SPF -
is used as a basis for the design of the flood control projects, Based on
1955 Park River basin conditions, the SPF would be 24,900 cfs (cubic feet
per second) at the Riverside Street gauging station.. The flood of record
in August 1955 resulted in a discharge of 14, 000 cfs,

3



7. Any Irreversible Commitment of Resources Wh1ch Would be
Involved in the Proposed Action : The natural resources once present
in the project area were committed long ago to economic and urban
development. The degree to which they were committed is evident in
the fact that only vestiges of the natural environment remain, Conse=
quently, the only resources that would be committed if the project be
implemented would be the labor involved to complete the improvements.

8. Coordination With Other Agencies: Coordination has been maintained
throughout the course of the study with Federal, ‘State and local agencies
. which have responsibilities or 1nterests in the pro_]ect Included were.
. the following: '

- Fish and Wildlife Service
Federal Water Quality Administration
Bureau of OQutdoor Recreation
State of Connectmut Department of Agrxculture
and Water Resources
State of Connecticut Water Resources Commiss'ion
Greater Hartford ¥Flood Commission

A draft of the environmental statements was furnished to the Bureau
of Sport Fisheries and Wildlife. Federal Water Quality Administration,
Bureau of Qutdoor Recreation, State of Connecticut Water Resources .
Commission, State of Connecticut Department of Agriculture and Natural
Resources, Greater Hartford Flood Commission and the city of Hartford.

This statement has been revised to include agency comments, the
major points of which are summarized below:

a. Bureau of Sport Fisheries and Wildlife:

Comment: The project will not have any adverse effects on fish
and wildlife resources but will not offer any opportunity to benefit these
resources,

b, Federal Water Quality Administration:

Comment: The project will have no major adverse effects on the
water quality, Long term beneficial results will be realized by the re-
duction in amount of bank slippage and subsequent erosion,

c. Bureau of OQutdoor Recreation:

Comment: Discussion of the human environmental factors, overall
long term consideration and aesthetic considerations should be enlarged.

5
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UNITED STATES
DEPARTMENT OF THE INTERIOR .

FISH AND WILDLIFE SERVICE
BUREAU OF SPORT FISHERIES AND WILDLIFE

U. S. POST OFFICE AND COURTHOUSE
. BOSTON, MASSACHUSETTS 02109

DEC 4 1970

Division Engineer

- New England Division :
U. S, Army Corps of Engineers
424 Trdpelo Road

Waltham, Massachusetts

Deé} Sir:

Mr, Leslie's letter dated September 3, 1970 requested our comments on
a draft of the Environmental Statement for the Park Biver flood control
local protection project in the city of Hartford, Hartford County,
Connecticut. :

3a, Identify "the Fnvironmental Impacts of the Proposed Action"

The views of this Bureau should be included; viz, that this
project will have no adverse effects upon fish and wildlife
resources and it offers no opportunity to benefit these re-
sources, .

3¢c. Identify “Alternatives to_the Proposed Action'

We understand that you plan to delete the dollar values re-
lating to benefits foregone. We agree with this,

At such time as your statement in final form reaches the Secretary of the

Interior for comments, we undoubtedly will be called upon to respond, Ex~
perlence has’ shown that time allowed for such res;:onsé may be as little as
3~4 days, If your policies and procedures will permit, we would appreci~
ate recelving a draft of your statement as it is sent up through chfpnels.
This would give us a little lead time and allow us to prepare a more mean-
ingful input to the Secretary's comments.

Sincerely yours,

~. -
C};),,W \Q

ACtive  Regional Director



ENVIROMMEHTAL STATEMENT COMMENT
BARTFORD, CONNECTICUT
PARK RIVER

The proposad project uill consist of the construction of reinforcad

concrete condult sections, 2 junctioq structure, a pumping station
_and a headwall,

As the project does not invelve a major watercourse or significantly
alter those fectors affecling water quality, no m2jor azdverse water :
quelity change should be realized, The project will have a bensficial

. effect on w*ter quality over the' long range by reducing the,ecount of
bank slidina and wuboequﬂnt erosion, -



UNITED STATES
DEPARTMENT OF THE INTERIOR

- BUREAU OF OUTDOOR RECREATION
JFEDERAL BUILDING
1421 CHERRY STREET
PHILADELPHIA, PENNSYLVANIA 19102

Novermber 13, 1970

IN REPLY REFER TO:.

Colonel Frank P. Ban2

Division Zngineer

ifew Englend Division, Corps of Engzineers
L2l Trepelo Road

'.-.*altham, liessachusetts 02154

Dear Colonel Bane:

Tais will provide further response %o Mr, John Leslie's letter of
September 3, 1970. As requested, our letiers of September 30 and
October 20, 1970 and this letter provide ocur comments on draflt
environmental statements transmitted by Mr. Leslie's letter for
the follo-.-:ins vrojects;:

1. Baker Brook Fitchburg, Massachusetis

2. Beaver Brook : Kéene, New Har mshire
3. Bgzi,st'o?g Harbor Bristol Harbor, Rhode Island’
L., Charles River. Boston, lizssachusetts
5. CLiff Valk Nawport, Rhode Island
©. Danbury ' Danbury, Connscticut
T. Dickéy-Lincoln School St Joha River, Me.ine

8. Fall River Harbor Rhode Island and hassac* usetts

2. Ipswich River Ipswich, Massac‘nusetts

10. New London New Loundon, Connecticut

11. Nookagee Westminster, I-Iassachusetf;s
12, North fashuz River Fitchburg, Mzssachuseits

13. Parx River Hartford, Connescticut

1%. Phillivps West Fitohburg, hiassachusaiis

Framingnam, llassachuseiis



implementation of plan measures which were developed primarily eon the
Yasis of economic considerations could predeternine thet even 2 ramedial
solution to an environmental provlem recongized at some future time would
be ineffective., %We delieve a more satisfactory result would he obtained
i1f & positively orienied discussion were made of the meny factors

related to each project which you have determined to be a major Federal
action. In like manner this approach should extend to an adequete
treatment of a full ranze of project glternatives.

S .
In order that the above cdmments on your drafi enviroumental stziements
might be better understood, we have prepared a&s exesxples rore ssecific

corments for selected individuzl projecis, as follouws:

- Saxonville Lozal Protection

"Recognition and discussion in this staterment of the loss or
modification of & naturel siresm eavirenrment through channelizziion
measures is recomended. It appears also thel you have recognized a
velid alternztive {to the recommended project, involving evazcuaiion of
the flood plain and supporting moasures, but complete discussicns of
© this and other alternatives are nct made. :

Baker Brook Channel Improvenent

More detailed discussions are needed which relate. curreai lend
uses to the prcblems of bank erosion, strezn pollution; low strezr flow
and siltation ol the channel which you have identilied. If this Is Jone,
a more complete discussion of practicable aliernatives could be presenied
end & clesrer understanding of the potentizl impast of the vroject on
outdoor recreation or aesthetic values couid be nade apparent.

Fall River Harbor, Massachusstts and Rhode Islang -

The description and discussions of ths impaet wnich this project
will have on the human enviromnent should incliude datziled considarationm
of the relationship between this proposal znd land use or owpen space
plans for the project areca. There is no discussion of the closely
related project which you refer to as "a land ra2location project scheduled
by the City of Fall River to create L0 acres of waterfroni properiy.”

o berment ir ates th er e rel aspects of tae
Your stetement indicates that "there are severzl aspects ol the
roject which co present irre: le and irreirieveble cormiitme:
project which could represent irreversidle and irretrieveble +trment

of resources but the Taciors governing thase are questionzble at this
time." e believe that such 2 finding wiithout edditionzl discussion as
to the full range of pozsible adverse afiects is notl compatible i
intent of P,L. 91-120. A fuller erxplanation of spoil disposal
efTeats sheuld be rade, and we believe that the discussion of

) B
alternatives and environnenital enhzncepont opportunities is weoe
e



Dickey-Li?Polﬂ School Rezservoirs

This dralt. st1+e.vnu, a2s well as others under discussion here,
- tends to eguate euvironmental impact to identified prcoject bene ts.

In so doiﬂﬁ, the staterenis feil to provide a lon; ‘erm assessment of
po»enuial adverse and tenelicial eavironmental inpsctis, Presentec as

it is, the stztement f2ils to provide any consideration ¢f other pertinent
land uses in the area walch would be influsnced Ly ihe |
believe that a more guentitaiive descripition couid
irpect of = project of ihis mazanitude on a relstivel
Alternative plans whigh could serve the ‘needs assozi
projects should ve presented elong with a similzr de
anelysis ol the 1mpacu which these neasure would ha"
Ve have prapere ed t.besn corments on the basis of the infor
in your draft environwentzl statements. Detziled st;iies of your
proposals or field reviews of the project arcas have not been gonducted,

Ye are pleased to have hed the opportunity to provide ihi
assistence to you and we hope our comments will e useful as you
further develop your environrwental statements. ‘




STATE OF CONNECTICUT
WATER RESOURCES COMMISSION
STATE OFFICE BUILDING © HARTFORD, CONNECTICUT 06113

May 19, 1971

Division Engineer

Department of the Army-

New England Division, Corps of Engineers
424 Trapelo Road

Waltham, Massachusetts 02154

Dear Sir;

Reference is made to your Draft of Environmental Statement con-
cerning the Park River Conduit, Hartford, Connecticut dated March 26,
1971. We have reviewed the draft statement and suggest the following
changes or corrections.

The first Paragraph under Item 3 on Page 3 is not easily under-
stood and in any case seems to serve little purpose and we suggest
that it be omitted. The following paragraphs amply cover the subject
of Item 3. : .

In Paragraph 5d, certain statements relating to the channel
_encroachmont line program as applied to the Park River Watershed are
yde. The statement in the middle of the paragraph which reads,
\“Plans for the establishment of similar lines are being considered for
the South Branch."”, is only partly correct. It is also true that
lines have been established along certain tributaries of the South
Branch including a total milage of approximately 15.75 miles of river.
For the most part those areas in which lines have not been establishad
include reaches of river which are under consideration for modification
by the installation of flood control improvements con51=t1nc principslly
-of c¢hannel modlflcatlons.

There is reason to be concerned with the effect of the project on
the Metropolitan District Commission sewerage system, but such can not
be assessed on the basis of available data. It is felt that the nead
for review will be approprigtely accomplished during detailed design.

We trust that these remarks will be of value to you in reachiﬁg
your final decision as to the composition of the Environmental Statement.

Very truly yours,

Charlc< J. Pelletier
Division Engineer
“..Water Resources Management

- N :: \
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GREATER HMARTFORD FLOOD COMMISSION

- ’ _ B30 MAIN STREET
HARTYORD, CONNECTICUT 00103

TRIEFRONR 800.0808

fsrioners E . ‘ o HAROLD F, KEITH
ROLD F. KEITH s : ' Chairman

JRGE B. KINSELLA o ‘April 2, 1971 . CEORGE B, KINSELLA
FES V. MURRAY S p ' Vice Chatrmen

WARD PINNEY . : H, WARD PINNEY
INEL H. PUTNAM o _  Secrctary

LLIAM J. REYNOLDS GL’ORG!‘ E.IIEPINER
. - Dircctor

ALEXANDER A. GOLDFAI

Counsrl

Mr. John Wm. leslie, Chief

Engineering Division

Department of the Army '
New England Division, Corps of Engineers
424 Trapelo Road

Waltham, Massachusetts 0215l

'Dear Mr, Leslie:s

This will acknowledge receipt of your letter of March 26, 1971
and the enclosed "two draft copies of the environmental statement
for the Park River Conduit Project.”

Our. review.of your statement's assessment of the potential
environmental impacts of our project resuits in our complotp en-
dorsement of the statement as expressed.

By way of comment on Paragraph 2 - "Environmental Sattina
Without the Project", may we point out.that orie - gap in the pxistmg
conduit system ~ the section between the south end of the conduit
under Capitol Avenue and Sigourney Street and the northerly end of
the South Branch Conduit, north of Park Street - approximately
1600 lineal feet of open Park River channel is presently endangering
the stabflity of the high river bank within a public park and
streets adjacent thereto. Storm runoff through this open channal,
and attendant erosion have caused settlement and bank slippage so
serious that this whole park area has been closed to the public.

Closure by conduit of this particular gap will stabilize this
high bank, prevent further hazardous slides, and permit extension
of the public park area and facilities by the development of th=
conduit right-of-way. '

May we hope that submission of this environmental statement
or the Park River Conduit Project will provide the needed leverage
for the approval of this prdject within the immediate future.

Very truly yours,

‘ ' ' o}\b’b T

George E. HepéA

NiemnntAn



